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The electrical activity of the brain may 
conveniently be classed under three head- 
ings: (1) potential shifts evoked by nerve 
impulses initiated by changes in the organ- 
ism’s internal or external environment; (2) 
the steady potential difference that is al- 
ways present between the cortical.surface 
and the white matter below it; and (3) the 
oscillating potential of the brain commonly 
called the electroencephalogram. All of these 
electrical events are interdependent. The 
changes of potential in category (1) are of 
the order of a few millivolts in reptiles and 
. lower animals, of microvolts in monkey and 
man. Those in category (2) are of the order 
of several millivolts, those in (3) rarely more 
than 200 microvolts in normal man when re- 


corded through the skull and scalp. It was — 


| in the search for potentials of the first 
_ category that the electroencephalogram was 
_ discovered in the nineteenth century. 


GROWTH OF THE CONCEPT OF 
NERVE ELECTRICITY 


| The observations of Galvani (49a) that 
_ 80 startled the scientific world in 1791 in- 
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-frog’s legs, intact up to the knees with the 


‘latter the demarcation potential and took 
the extreme view that all the electricity in 


trunk changed if he stimulated the nerve. 


was the first demonstration of the action po- 


303 


VOL. 126, NO. 4 
APRIL, 1958 
SERIAL NO. 908 


cluded among others the finding (which he 
did not understand at the time) that when a 
nerve or muscle is injured, a current flows 
from the outer uninjured surface to the cut 
one. Galvani’s preparation was a pair of 


sciatic nerves laid bare above, and retain- | 
ing their connection to a truncated piece of © a 
the vertebral column. The complexities of : 
this preparation and Galvani’s lack of our 
present day knowledge of electricity masked 
the true character of the phenomena he 
demonstrated. 

It was the Italian scientist Matteucci 

(83), professor of physics at Pisa, who in 
1838 established the “muscle current” (as 
he called it), and Du Bois-Reymond (41), 
professor of physiology at Berlin, who con- — 
firmed it and in addition demonstrated the 
“nerve current.” There was still some un- 
certainty among physiologists as to how 
much of this potential difference was in- 
trinsic to nervous tissue (i.e. a resting po- 
tential) and how much an artifact due to 
injury (2.e. a current of injury). Hermann 

(60), Du Bois-Reymond’s pupil, named the 


nerve came from this source. His teacher 
held out for the existence of intrinsic animal 
electricity and went on to discover that the 
steady potential difference between cut sur- 
face and the undamaged exterior of a nerve 


He called this the “negative variation.” This 


tential of nerve and it was this finding that 
led directly to the discovery of the electro- 
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Fic. 1. Richard Caton, the discoverer of the 


electroencephalograin. (From a studio portrait, the - 


generous gift to the author from Miss Anne Caton.) 


-encephalogram, a discovery made inde- 


pendently at times 15 years apart in two 
widely separated countries. 


DISCOVERY OF THE ELECTROENCEPHALOGRAM 


The first discovery-was made.by Richard 

Caton (26) working at Liverpool University 
where he was later to havea chair in Physi- 
ology created for him (Fig. 1). He set out 
to see whether the negative variation in de- 
marcation potential that Du Bois-Reymond 
had found in nerve could be demonstrated 
in brain on stimulation of any of its sense 


receptors. In ether words, Caton was looking 


for the potential swing that is classified as 
type (1) in the categories listed at the be- 
ginning of this essay. However, he not only 
found what he was looking for, but he also 
had the acumen to note (and not discard as 


_ later workers did) an unexpected finding. 


Russia + ‘(28), it remained 


This was that when both his ‘deeheiies were 
on uncut cortex (thereby excluding the de- 
marcation currents) there were incessant 
fluctuations of potential even when he «limi- 


nated all experimental stimulation of the 
~ animal. He named these the “electric cur- 
_ rents of the brain” and reported them ‘o the 
British Medical Association in 1875. and 
to the International Medical Congr: $$ in 


Washington in 1887, after paying a visit 
to the City Hospital in Boston. He \ isited 
Russia in 1897. In spite of his discovery 
appearing in the journals of three countries: 
England (26), the United States(27) and 
compara’ 
unnoticed. 

Fifteen years later Adolf Beck, a young 
instructor in physiology at the Unive ‘Tsity 
of Jagiellianski in Krakau planned his work 
for an inaugural thesis with exactly the 
same concepts in mind that had activated 
Caton’s researches, namely a search for signs 
of action potentials in the brain when in- 
pulses initiated in sense organs passed 
through it. Beck was as successful as Caton, 


though ignorant of his work, and sib lished’ , 
in ‘fall in the Polish language. (5) 
and in shorter form in a ra (in 1890) 


(6). | 


{ | 


ELECTRICAL LOCALIZATION OF BRAIN REGIONS 
- Inthe latter part of the nineteenth century 


-when ‘these pioneers were publishing their 


novel findings, neurophysiologists were en- 
grossed with the controversial issue as to 


whether the various faculties, physical and 
mental, had specific locations in the brain, 


and it was therefore the localizing potential- 
ities of the evoked changes in the electrical 
activity of the brain that were most eagerly 
adopted, its fluctuating nein being ig- 
nored. 


Views of cerebral eealibitien varied from 


adherence to Gall and Spurzheim (49) who 
favored specific locations for mental facul- 
ties, through those who sought centers fot 
sensory and motor functions (for example, 
Gotch and Horsley (57) ) to those, like 


Flourens (46) , who took a global view of the | 
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three main of the The new | 


elect: ophysiologic technique gave experi- 
mentrs another tool, and even the first to 
use it, Caton, succeeded in demonstrating 
responses to photic stimulation in both rab- 
bits and monkeys, though he failed with 


soun is. Beck, who specifically named his. 


thesi- determination of localization of 
brain and spinal cord function by means of 
electrical phenomena” was equally success- 
ful with. photic stimuli. An independent 


physiologist, Fleisch] von Marxow (44, 45) 


in Vienna, also working in ignorance of 
Caton’s discoveries, localized the visual re- 
sponses in animals and attempted olfactory 
stimulation. 

As the twentieth century onli the 
ruling concept of the electrical activity of 
the brain was still related to its response 
mechanisms, but in studying these, workers 
in many laboratories—in Poland (7, 33) 
and in Russia (34, 68, 89, 90)—-were ob- 
serving and learning about the fluctuating 


baseline potentials of the brain “at rest.” - 
To their aid had come the great invention 


of the vacuum tube and its use in electronic 


amplifiers, so that Caton’s “feeble currents” 


could now be magnified and studied in 
detail. The work of these experimenters 
received recognition in their own countries 
though some (98) thought the potential 
changes recorded were all artifacts due to 
muscle movements. It was only when a 
German worker, after repeating and con- 
firming Caton’s observations on animals 
showed that what was true for monkey was 
true for man that the rest of the scientific 
began ¢ to take 2). 


| ‘ THE ELECTROENCEPHALOGRAM IN MAN 


s Hans Berger, a psychiatrist in a hospital 
in Jena, who, later reported. having made 
unpublished udies on the electrical ac- 
tivity of the brain in animals since 1902, 


while working i in secretive seclusion in his 
laboratory extended his investigation to 
‘Man in 1924. One of his first subjects was 


" young son, “from whom he was able to 
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Fic. 2. Hans Berger, the first to record the elec- 
troencephalogram ‘of man and to apply the tech- 
nique to clinical problems. (From: Kolle, K. 
Grosse Nervenartzte. Stuttgart, Thieme. 1956) 
record a fine 10 per second rhythm. Praw- 
dicz-Neminski (89, 90), in Russia, had 
differentiated in dogs the two types of 
rhythm now known as a and 8 and Berger 
found their counterparts in man (8). He ap- 
plied the same tests that Caton had used for 
establishing the biologic origin of these 
rhythms, namely hypoxia and _ anesthesia, 


and acknowledged his indebtedness to his 


predecessor. The outstanding contribution 
of Berger is not, only that he demonstrated 
for the first time the electroencephalogram 


of man, but that he established its abnor- 


mality in epilepsy. His discoveries are 
directly responsible for the existence of the 
hundreds of clinical electroencephalographic 
laboratories that are now to be found all. 
over the world. Not until 1929 did Berger 


share his findings with the scientific world. 


In that year and during several to follow | 
he published a long series of papers that are 
the classics of electroencephalography. His 
last paper was published in 1938, and in 
1941 he committed suicide. 
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Berger’s concept of the electroencephalo- 
gram seems to have been a global one. In 
many of his first experiments he used two 


very large electrodes, one on the forehead, 
one ori the occiput (though in some he used 
needles inserted in the scalp). As a result — 


scle artifacts and al- 
abnormality during 
apileptic seizures he jim issed the spike po- 
tentials of cerebral origin that accompany 


he was plagued by 


_ them. His single fronto-occipital placement 


of electrodes hid from him the localizing 
potentialities of: the electroencephalogram. 


The global eoncept of the brain’s oscil- 


lating potentials | finally gave way before 
Adrian and Yamigawa’s demonstration (by 
_ phase reversal) that the a-rhythm in normal 


-man is localizable to the ‘occipital regions 


(3), (a finding that Berger was unwilling to 
accept, as correct). Tien a whole new field 
of clinical application: was opened up by 
Grey Walter’s discoveries in 1936 (102) 
that i; was not necessary to open the skull 
to detect from the tissue surrounding a neo- 
plasm abnormally slow potential swings 
(which he named 8-waves), that the tumor 
tissue itself is electrically silent, and that 
Adrian’s technique of phase reversal can 
be used to locate cerebral tumors through 
the unopened skull.. 

The year before, another outstanding con- 
tribution had been made to clinical electro- 
encephalography. This was the discovery 
by Gibbs, Davis and Lennox (52). of the 
_ three per second-wave-and-spike discharge 
in petit mal epilepsy. This finding and that 
of Grey Walter’s of $-waves associated with 
brain tumors remain to this day the two 
_ Major diagnostic aids,of the elinjeal electro- 
encephalographer. 


THE SEARCH FOR THE vil 
PHYSIOLOGY 


~ Meanwhile investigators were ieslins 
over the nature of the. oscillating waves. In 
the first three decades of this century nerve 
physiology was dominated by the “all or. 
nothing” law and by the discoveries that 


asynchronous in their discharge, 


activity in the form of a discharge. A 
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> were being made in axonology. Progress in 
this field was accelerated by the develop- 


ment of vacuum tube amplifiers and by the 
application of the cathode ray oscilloscope 
to the detection of biologic potentials. It 


naturally followed that attempts to exp|:in 


the comparatively slow potential change- of 
the brain should first be made in terms of 
envelopes of axon spikes. Axon Spikes in the 
periphery have a duration of less than a 
millisecond, and very many of them, slig!itly 
uld be 
needed to give the envelope of one a-w:ive. 
Later knowledge showed some spikes (fom 
the discharge of cell bodies) to be of only 
slightly longer duration (2 to 
seconds), and soon physiologists began to 
look for electrical events within the brain 
that had a slower time-course. The struc- 
tures that suggested | themselves‘ were the 
dendrites. Among the first, to recognize this 
possibility were Gerard, Bremer and Bishop 
and later they were to be joined by Adrian. 
But it is only in recent years when recording 
from microelectrodes in the brain became 
an established technique that this concept 
has come to the fore in a more detailed form. 


It will. be noticed that any concept that 


considered the axon spike as the building 
block of thé cortical wave implied aver 

ll the 
empirical observations of the Shire in 
man pointed to its being a. phenomenon of 
the brain at rest (though not asleep), and 


for many years the major application of + 


the recording of brain potentials was chan- 


neled in this direction. In the clinical labo- 
ratories the patients were examined in quiet: 


conditions and told to make their “minds a 
blank.” Many painstaking and somewhat 
unrewarding studies were undertaken in at- 


) tempts to correlate these recordings of the 


“engine when idling” with psychologic states 


self a psychiatrist, had hoped the brain’s 
rhythms would relate to mental processes 

To many,. however, electrical tee ity 


| 


milli- | 


and psychiatric conditions, for Berger, him- 


| 

on 

3 

‘ 
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meant neuronal activity of some kind and 


not a mere state of rest. Karly in the de- 
velopment of this branch of electrophysiol- 

, Bremer suggested that the oscillating 
potentials were the sign of “tonus” in the 


- gortex (23), indicators of fluctuation in ex- 


citability rather than of discharge. The con- 
cept of electroencephalographic potentials 
being concomitants of the excitability 
changes of cortical neurones is basie to to- 
day’s thinking. In the intervening years, 
however, the possibility. that the a-rhythm 


might be related to transmission of impulses | 
- jn the brain has not been entirely aban- 

doned. In the 1940s the ingenious suggestion 
. was made, first by Marshall and Talbot 


(82), and .later independently by Craik 


(32), by Walter (101) and by Pitts and 


McCulloch (88) that the a-rhythm might 


Emphasis on the frequency clianiaiile 
istics of the electroenceph ogram created a 
demand for an instrumental method for its 
determination and this resulted in the de- 
sign by several centers of instruments for 
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automatic frequency analysis. Two different — 


designs, that of Gibbs and Grass (53), and 


that of Walter (103) were applied to the 


quantification of frequency changes result- 
ing from alterations in cerebral metabolism 
(54, 14), a problem for which they were 
the suitable tool since no transient or 
paroxysmal potentials were present to con- 
fuse the analysis. Among the newer tech- 
niques developed in recent years are the 
frequency analyser of Storm van Leeuwen 
and co-workers (95), the toposcopie analy- 
sis designed by Walter and Shipton (104), 
and the application of autocorrelation to the 


act as a scanning mechanism setting the ' study of the periodic component of the 


level of excitability of the visual projec- 
tion areas for incoming stimuli, and hence 


it would play a role in the perception of 


form. Attractive as this hypothesis was, it 

did not stand up to the experimental testing 

of MacKay (77) 6r of Walsh (100). 
Throughout most of this period the pa- 


rameter-of the a-rhythm that claimed the 


most interest was its frequency. In line with 
the hint derived from Caton that anoxia had 


depressing effect on the electrical currents 


of the brain, numerous studies of cerebral 
metabolism were initiated in the many coun- 
tries where interest had now been aroused. 


The indubitable relationship of any form of 


neuronal activity, electrical or otherwise, to 
the metabolism of the neurones ‘concerned 


made this a fruitful field, and at this time 
Gibbs (51) proposed a system of chemical 


oscillators as the underlying mechanism of 
the EEG. The work’ of Lennox and: the 


Gibbses (71) on ‘the oxygen and carbon 


dioxide ' 
and Wal 


ntent Of the blood, that of Davis 
ce (37) on overbreathing and 


that of Hoagland (62) on the effect of 
anoxia and of insulin on the frequency 


parameter are outstanding I the early 
in this area. 


EEG (19). 


The susceptibility of the brain’s electrical 


activity to changes in its metabolism is 


marked in the second category of potentials 
listed at the beginning of this essay, namely 


the transcortical potential difference. The 


detecting devices of the earliest workers 
(such as Caton, who used nonpolarizable 
electrodes) allowed them to see swings in 
this potential, but the advent of the elec- 
tronic: amplifier brought with it circuits 
with resistance-capacitance coupling. Such. 
circuits, almost ubiquitous in all commer- 


cially distributed equipment for routine — 


clinical electroencephalography prevent 
slow fluctuations of steady potential from 


being seen by the electroencephalogram. 


Directly coupled amplifiers have been avail- 
able, but only in comparatively recent years 
has the technical difficulty of drift been 


overcome. This disadvantage, together with 
the problems introduced by the necessity for — 


using nonpolarizable electrodes held baek 


the investigation of this aspect of the brain’s | 


electrical activity for’many years. The re- 
cent design of chopper circuits has, how- 
ever, now made the study of steady po- 
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tentials a practical laboratory technique 
that is proving exceedingly fruitful. — 
Prominent among the groups studying 
these steady potentials are the workers at 
Washington University in St. Louis. In 
their opening investigations (on man and 
animals) Goldring and O'Leary (55) con- 
eluded that the potential measured in this 
way is the algebrait resultant of two com- 
ponents of opposite sign tending to balance 
in a manner consistent. with cerebral homeo- 
stasis. Certain chemical agents applied to 
the cortical surface enhance the component 
contributing to surface positivity (e.g. vera- 
 trine or malononitrile), and others augment 
the ore responsible for surface negativity 
(e.g. strychnine). These slow potentials 
are influential on the brain’s response to 
peripheral stimuli .and_ the effect of dis- 


turbances of this homeostasis is reflected, 


not only in distortions of the positive or 
negative phases of primary cortical re- 
sponses to such stimuli, but in the prolonga- 
tion of cortical disturbance resulting from a 
single stimulus. Later work by the same 
team has taken this technique into the clini- 
cal field, where one of its applications is 
in the detection of changes due to vascular 
occlusion. Another clinical application has 
been opened by Cohn (30) with his dis- 
covery of the marked shift of this potential 
during the three per second wave-and-spike 
paroxysms of the petit,mal attack. This 
finding has beén confirmed by Bates (4) 
and by Walter (105). Apart from the im- 
port such findings have for the elucidation 
of brain dysfunction, it would seem that no 
hypothesis that attempts to relate memory 
traces or the interaction of sensory modali- 
ties within the brain to neuronal events 


should ignore these electrical 


changes. 


In the last decade a ‘marked change. in 


the standard clinical test has become: gen- 
eral. The hypothesis that abnormalities in 
the brain’s structure would be revealed best 
by studying its electrical activity when “at 
rest” has been largely replaced by a search 
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for anomalies of brain. function its 
neurones are “at work. In the majority of — 


clinical laboratories today the response 
characteristics of the electroencephalog: am 
form an important part of the routine ex-' 
amination. Until after the war the only 
form-of activation generally used was ihat 


of overbreathing, a test directly relate: 1 to - 
the concept of cerebral metabolism bei cing 


the basic formulator of the brain’s rhyt! ms. 


In 1948 the Walters and the Gastauts j)b- 


lished a joint paper (107) on the evocation 
of seizure discharges in certain epilep rics 
by photic stimulation. It had been known 
to clinicians that some patients reported 
that their seizures were provoked by in- 


cidentally encountered flickering lights but . 


the technique now became a laboratory 
procedure. The number of epileptic paticnts 
who are photo-sensitive is relatively small 


(perhaps not more than 6 per cent) but by 


lowering the convulsive threshold by careful 
systemic administration of metrazol a dif- 
ferentiation can be made between the nor- 
mal reaction of photic driving and the ab- 
normal one of paroxysmal discharge - (92). 


Metrazol alone had been used to activate 


seizure patterns in the EEG since 1938 when 
Cook and Walter (31) and Strauss and 
Landis (96) published their initial findings. 

That the brain potentials of the hormal 
animal or man can be driven to the fre- 
quency of an intermittent light shone in the 


eyes is among the earliest of observations 


in this field. In Washington in 1887 Caton 
(27) reported that he “tried the effect of 
alternate intervals of light and darkness” 


and that in those experiments in which he 


succeeded “the relation between the inter- 
vals of light and darkness and the move- 
ment of the galvanometer needle was quite 
beyond question.” In more modern times 
the following of the flash frequency by the 
brain rhythm was beautifully illustrated by 
Adrian and Matthews (2) and later demon- 
strated quantitatively by automatic analy- 
sis by Walter and associates (106). The 
latter technique persistence of 
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‘the ee coincident with a resonance 
to the flicker rate that made a-driving a 
misnomer. 

“Photic is not the only 
of activation used by the modern electro- 
encep)alographer. Another, which may ‘at 
first glance again seem a misnomer is the 
- induction of sleep. One of the early findings 
of Berger (10) was that the EEG changed 
as his subject fell asleep though from his 
deserijtion it would appear that he was ob- 
serving drowsiness rather than deep slum- 
ber. It was in 1935 that deseriptions of the 
EEG in normal man in sleep came from 
Loomis, Harvey and Hobart. (75) and in 
1937 from investigators in many countries: 
from Klaue (69) and from Drohocki (40) 
in Germany, from Blake and Gerard (13) 
in the United States, and from Marinesco, 
Sager and Kreindler (81) in. Roumania. 
The electrical activity of normal sleeping 
man consists of slow potential swings and 


the Davises and their co-workers (35), 


alizing this, in 1939 used direct coupled 


~ amplifiers to record them. Although a focus. 
- of slow waves at the vertex was found by | 
m the Davises, it was only later (15) that 


emphasis was laid on the fact that not only 
frequency but location of maximal activity 
changed in sleep. In the Iatter state maximal 
potential -gradierits are recorded in the pre- 


central regions in place of the occipital foci 
_ of the a-rhythm jin the awake subject, and | 


this shift of focus gives the objective de- 
marcation between drowsiness and sleep. 
In the course of these investigations of the 
sleep state considerable information was 
gathered: on the effects on’ the EEG of so- 


porific drugs and this was added to the 
accumulating material on the action of an- 
esthetics and of anticonvulsant drugs (70, 


20, 99). The application of “activation” by 
sleep to clinical electroencephalography de- 
Tives from the discovery by Fuster and the 
Gibbses (50) that spike potentials from the 
temporal cortex| occur more frequently in 
patients with temporal lobe. epilepsy when 
they. are asleep than when they are awake. 
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A further use of the sleeping state in clinical 
electroencephalography is based on the 
Davises’ finding in 1939 (36) that stimula- 
tion from:.any sensory modality, but most 
strikingly that from sound, evokes a char- 
acteristic potential change in the precentral 
region on the human head. This phenome- 
non, named by the Davises the “K-complex”’ 
has been used with success by Fischgold 
(43) in the elucidation of comatose states. 
Noticeable in this discussion of the sleep 
state is the omission of any reference so far 
to Bremer’s classic work. The omission has 
been purposeful, for an attempt will now be 
made to lead up to a current hypothesis of 
the basic mechanisms responsible for EEG 


potentials. This hypothesis will lean heavily — 
on the ideas and findings of others who will — 
be named, but they should not be held re- 


sponsible for the speculative synthesis that. 
will be attempted. In any case, the state- © 
ment of the hypothesis that follows should- 
be regarded as fundamentally statistical in 
nature, the parameters of which can only 


. be described in terms of. probabilities. 


Running like a golden thread through the 


fabric of electroencephalographic knowledge 
‘is a characteristic of the electrical activity 


of cortical cells that provides the unifying 
factor for the many diverse phenomena 
that have been empirically established in 
normal man and in the patient with brain 
disease. 

The clue was notibed by the ‘frst man to 
discover the electrical activity of the brain 
and has been observed by every worker in 
electroencephalography since then. The key _ 
finding is that changes in states of con- 
selousness are accompanied by alterations — 


‘in cortical potentials. Caton’s observations 


on the effect of anesthesia (26) , Berger’s 
confirmation of them and his notes on sleep 
(10), his discovery that alpha activity 
waned when the eyes were opened, Adrian’s 


demonstration (2) that this phenomenon. 


accompanied consciously directed vision — 
rather than mere eye-opening—all of these 
logic explanation. The first major lead came 
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from Bremer whose classic finding is the 
cornerstone of modern . jelectroencephalo- 
graphic theory. 
Tn 1935 Bremer (22) observed that a cat 

whose neuraxis was transected atthe inter- 
_ collicular level, i.e. one whose cerebrum was 
isolated from its mesencephalic brain stem, 
remained in an ‘apparently sleeping state 
that was accompanied by slow waves in the 
electroencephalogram. Bremer named this 
preparation the ‘“‘cerveau isolé” and ex- 
plained the chronic sleep state as being due 
to a de-afferentation of the brain, retention 
of the first two. pairs of cranial nerves (the 
optic and olfactory) being insufficient to 
Keep the animal awake. Bremer went on to 
show that if the transection were made 
lower down (at:a level of the first cervical 
vertebra) the animal retained its sleep- 
waking cycle with the appropriate electro- 
encephalographic concomitants. This prepa- 
ration in which the whole contents of the 
cranium retained their interconnections 
_ though losing their spinal inflow, Bremer 
imamed the “encéphale isolé,’ His demon- 
. strations made clear the importance of the 
_ integrity of the mesencephalic brain stem 
for the state of vigilance, an observation 
' which tallied with and became explanatory 
for the symptoms of brain stem disease fa- 
miliar to the clinician. 

Involvement of subcortical neuronal in- 
fluences in problems of sleep and wakeful- 
ness had been emphasized by previous work- 
ers, though attention in these studies had 
been. given to more rostral structures in the 
diencephalic brain stem. For example, Hess 
(61) had defined in cats a region lateral to 
the massa intermedia, extending caudally. 
to the habenular-interpeduncular tract and 
rostrally to the 'mammillo-thalamic bundle, 
stimulation of’ which induced a sleep-like 
state. In the years immediately following 
_Bremer’s publication the first experimental 
evidence for implication of the hypothala- 
mus ¢ame from Ranson and Magoun (91), 
and 6 years later Murphy and Gellhorn (86) 
showed that electrical stimulation of the 


t 


| hypothalamus altered the 


et al. ( added further to our knowledge 
of the rélationships between hypothalamic 
and cortical activity. 

That electroencephalographic potentials 
recorded from the cortical surface were in- 
fluenced by diencephalic activity was de- 
finitively established by the work of Mori- 
son and. Dempsey (84), published in a 


graphic ae The later work of Ingram 


series of papers in the early forties. Their 


work stemmed from that of Forbes and his 
associates demonstrating that even in deep 
anesthesia sensory impulses reach thc cor- 
tex (39). At that time (1936) this scemed 
a paradoxical finding for it was genvrally 
believed that arrival of sensory impulses at 
the cortex was associated with “awarcness” 
of them. Forbes and Morison (47) went on 
to show that in addition to the impulses 
that passed through the thalamus to the 
cortex from the periphery in both the vigi- 


lant and the anesthetic state, there were 


others traveling-by a different route. Thus 
it was established that the cortex had 
supply lines from the periphery that by- 
passed the classical lemniscal tracts with 
their nuclei in the thalamic nuclei specific 
to the sensory modality involved. Moreover, 
Forbes’s group showed that impulses travel- 
ing up this nonspecific route affected the 


cortex diffusely and not merely in circun- 
scribed areas .devoted to the modality of 


the sense organ originally stimulated. The 
existence of multiple afferent systems to the 
cortex supplies the element, of redundancy of 
information so necessary for the main- 
tenance of stability in a self-organizing sys- 
tem such as the brain. 

This was the first hint of the existence 
of a neuronal system that could influence 
the cortex in a wider and more general 
sense than had been previously demon- 
strated . electrophysiologically. The first 
drive to follow up this lead was focussed on 
the diencephalic structures involved and re- 
ceived most concentrated study from Mor'- 


son and Dempsey (84, 38). These workers 


> 
° 


were able to make clear distinctions be- 
en the dual ascending systems from the 
diencephalic level of the brain stem. In the 
classical system the responses evoked at the 
cortex were of short latency; and discretely 


and unilaterally located. In the nonspecific 


system the latency of response is markedly 
longer, bilaterally distributed and has the 
remarkable characteristic (peculiar to this 
system) that repetitive stimulation at a rate 
approximating to that of the brain’s own 
rhythms evokes successive increase in ampli- 
tude of response over widespread areas of 
the cortex. Morison and Dempsey named 
this phenomenon the recruiting response. — 

The finding of | a bilaterally distributed 
electrical event in the cortex resulting from 
stimulation of medial nonspecific nuclei in 
the thalamus was the basis for Jasper and 
Droogleever Fortuyn’s (67) hypothesis to 
explain the bilaterally synchronous dis- 


charges of petit mal epilepsy familiar to 


all lectroencephalographers. No hypothesis 
for their mechanism had been suggested 
fom these sare (67) in 1947 recognized 

» importance of this diffuse thalamic pro- 
jection system. Jasper and Marsan (64, 65) 


gave the system this name and went on to_ 


map its diencephalic nuclei and to investi- 
gate their influence on’ cortical potentials. 
Jasper’ s results led him to suggest a schema 
in which cell bodies i in the intralaminar nu- 
clei and the nucleus reticularis of the dien- 
eephalon might have direct proj jections to 
the cortex. 

In 1949 a disebvery was published that 
has been profoundly influential on the un- 
derstanding of the electroencephalogram 
and has opened a line of investigation of the 
brain in terms of integration and behavior 
that was * previously hidden. This. was the 
demonstration by Moruzzi and Magoun 
(85) that electrical stimulation of the cen- 
tral core of the ‘mesencephalic brain stem 
has an arousing reaction outlasting the 
stimulus (usually both behaviorally and 
electrophysiologic properties of the brain 
similar to the alnpting evoked by peripheral 
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stimulation. The anatomic connections and 
electrophysiologic properties of the brain- 
stem had previously received extensive 
study from Magoun (78) for several years, 
and had resulted in the demonstration by 
him of caudally directed facilitatory and 
inhibitory influences (80). The new finding, 
of import for anyone interested in the brain | 
and behavior, was of a cephalically directed 


control (79), not only of-the electroenceph- 


alographic potentials, but of the state of 
vigilance of the animal. 

The electroencephalographic change in 
the neocortex resulting from stimulation of 
this ascending activating system in the 
sleeping animal is a shift from slow waves 
of high voltage to fast activity of low volt- 
age. This change is immediately reminiscent 
of the modification in the electroencephalo- 
gram that accompanies alert attention to 
visual stimuli (“a-blocking”), a phenome- 
non noted by Berger and studied more in- 
tensively by Adrian and Matthews (2) and 
by Jasper and Cruikshank (66). in their 
early work and by many others since then. 
The correlation of the shift to this fast type 
of activity with a change to behavioral 
is indubitable. hypotheses con- 
cerning “consciousness,” “awareness,” “at- 
tention,” or sleep can ignore the impact of 
this finding. 

That the pertinent pathways of this sys- 


‘tem lie in the mesial brainstem and are 


not dependent on integrity of the more 
laterally placed classical sensory tracts has 
been proven by the'ablation and transection 
experiments of Lindsley and associates (73, 
74). Evidence for this system receiving its 
sensory inflow through collaterals ‘from the 
classical sensory paths has been provided 
by Starzl, Taylor and Magoun (94). Bre- 
mer’s classic observation that his cerveau | 


‘isolé preparation cannot. be aroused from 


apparent sleep is now explicable on these 
grounds, rather than as the result of section 
of the specific sensory afferents. Bremer was 
however correct in using the term “deaf- | 
ferentation” because afferent impulses are | 


> 
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snecessary to excite this system if it is to 
keep the animal in a state of vigilance. _ 
Once the impulses from the periphery 
have entered the reticular core they lose 
_ the information they carry .as to sense mo- 
dality through interaction on the same neu- 
_ rons:and take on the function of activating 


-the ascending system so that the cortex may 


be in an appropriate state of facilitation or 
inhibition for processing of the impulses re- 
ceived by the specific routes (for there is 
eviderice also for an ascending inhibitory 
influence) (76, 16). It is the specific impulses 
travel lirig in their segregated pathways that 
convey the message as to which sense organ 
received the initial stimulus: 


ATTEMPTS TO REACH A NEURONAL ANALYSIS 


One further area of knowledge needs to 
be outlined before an attempt at synthesis 
. ean be made. This concerns the intimate 
electrophysiology of the neuronal elements 
in the cortex whose potentials are being dis- 
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saad In the recording of potentials from 


the unopened skull and scalp of man it is 
extremely unlikely that the*electrodes pick 
up electrical activity of any neuronal units 


farther from them than those in the wuter — 
cortical mantle. As noted above the activity | 


of these neurones is under control from | lower, 
centers but the extracellular current ‘lows 
of the deeper units do not cause sufficicntly 
steep voltage gradients on the scal)) for 


surface electrodes to detect potential dif- 
ferences. Evidence for this statement comes 


from personal experience with impl:uted 
electrodes in patients with temporal Jobe 
epilepsy (21). Such electrodes in the con- 
scious patient may record seizure disch:irges 


of extremely high voltage (500 microv olts 


and more) in deep structures without any 
disturbance of the electroencephalogram re- 
corded from the scalp (Fig. 3). This fact, 


the experience of all who have recorded in 


this way from epileptic patients, is a sober- 


— 


Fic. 3. Seizure discharge in the amygdaloid region of a patient with temporal lobe epi- 
lepsy. Note that the seizure discharge does not reach the scalp electrodes. The amygdaloid _—- 
electrodes were implanted parallel to the interaural line. The numbers on the circle on the 
left indicate the spatial relationship of the amygdaloid recording points in the parasagittal 
plane. Interelectrode —— was 3 mm., the central point C being 3 mm. shorter than he 


others. 
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ing corrective for anyone in ve habit. of 
regarding a normal scalp recording as con- 
traindicative of an epileptic condition. 


Another reason for doubting whether any 


put «ortical potentials contribute to the 


recorded from the 


scalp is the impedance of the brain tissue. 
This 1 is greater than that of saline by a con- 
‘siderable factor and, as Freygang and 


Landau (48) have shown, white matter 
has an even higher impedance than grey. 


An added complexity is the recent demon- 
stration by Brown (24) that intracerebral 
impedance levels are dynamic rather than 
static. 

If the oscillating potentials 
the scalp originate in cortical neurones they 

must be derived from nerve cells whose 
component units are uniformly oriented, 
for were they randomly distributed their 
potential fields would tend to cancel each 
other. One of the outstanding contributions 
that the physiologist with his microelectrode 
‘has made in recent years is the demonstra- 
tion that all parts of a neurone do not have 


the same electrical characteristics. Not only | 
are the time characteristics of the spike dis-’ 


charge greatly different for the cell body, 
the axon and the dendrite respectively, but 
the recovery rates after a discharge ar. 
vastly different. Fhis means that activity 
in any part of a cell or its processes sets 
up extracellular current flows between the 
rapidly repolarizing areas of membrane and 
the more slowly recovering parts. In order 
for these current flows to reach a density 
that can be recorded at the scalp they 
must be closely massed and flowing pre- 
dominantly in the same direction. A field 


of current flow of density adequate to meet 
’ refractory period and can therefore sum 


these requirements, from structures geo- 
metrically oriented so that the voltage 
gradients they present at the cortex are 
sufficiently steep, is found in the radially 
oriented apical shafts of the pyramidal cells 
reaching up and branching towards the cor- 
tical surface. Moreover, these long den- 
dritic processes have electrical character- 


different froin those of their . 
cells and axons and thus with their extensive 
area of membrane constitute a powerful 
source of extracellular current flow. 
It should be noted however that on ana- 
tomical grounds this is a vast oversimplifi- 
cation, for the cell structure and layering 
of the cortex, especially in regions other 
than the visual receiving area, is of a com- 
plexity that defies an analysis such as this 
which ignores other cellular components 
whose orientation is less conspicuous. — 
As mentioned above, the role of the apical. 
dendrite as a significant structure in EEG 
potentials has been suggested by many 
neurophysiologists: Adrian, Bremer, Ger- 
ard, O’Leary, Eccles,‘ Chang, Tasaki, and 


outstandingly by Bishop. It is to Bishop 


(11} that the electrophysiologist owes a 
great deal of his knowledge of these struc- 
tures and the matrix of the hypotheses as to 
the role they play. In recent years the ex- 
perimental findings of Grundfest (58) and 
Purpura have drawn added attention to - 
transmission at synapses between axon 
endings and dendrites, and for the electro-— 
encephalographer knowledge of synaptic 
potentials is essential, for they have been 
postulated. as the stuff of which cortical 
rhythms are made (for example, by Li and 
Jasper (72) and others cited above). 

As Bishop and Clare (12) have seamen: 
strated, normal activity in these. dendrites 
appears to! consist very largely of non- 
propagated graded potentials spreading . 


decrementally from the point at which the 


stimulus is received. These nonpropagated 
potentials are of long duration and are 
not all-or-nothing in character, but reflect 
the strength of the stimulus. They have no 


with any consequent potentials that are 
set up before they die away. This discovery 
of graded responses in the central nervous 
system brought with it a flood of inter- 


‘pretations of brain mechanisms that had 


previously proved’ difficult to reconcile with 
the rigidity by the 
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electrode 1 mm. below the pial 
visual cortex. Duration of each 
_ 2 msec. Below.,A spike recorded from an epileptic 
patient. Duration of spike approximately 15 msec. 


models of ‘activity: similar to digital com- 
puters with either a “yes” or “no” action 


gave way to the greater flexibility of analog _ 
models in which varying degrees of stimula- 


“tion evoked graded responses. The lack 
of a refractory period with the resultant 
effect that an incoming impulse could sum 


with the traces of a previous one gave a 


basis for the nonlinearity of response that 
is so typical of the biologic system. 


No experience finds the organism in the 


same condition twice. Every event changes 
the organism in some way so that the re- 
_ lation of input to output is nonlinear. This 
fact lies at the basis of all learning, all 
“conditioning, all habituation. Explanation 
of this in neuronal terms was elusive as 
long ‘as the response mechanisms of the 
brain we re conceived as analogous to those 
of peripheral nerve where the summation 
of new with past events was largely ex- 
cluded’ by refractoriness. 

et has been pointed out i is a eines pub- 


| Fig. 4. Above. Cell discharges recorded from an 
rface of the cat’s 
ike approximately 


In both photographs the time-line peaks occur 


intervals. (Reproduced from | 
17) 


(17) that: j in ths. ani- 
mal dendrites can only with difficulty be 
made to give a spike discharge and this 
finding was cited in relation to the fact 


that. one of the outstanding characteristics — 


of the normal brain is that it does not give 


spikes in recordings from the convexity of — 
_ the cortex. The spike of ithe epileptic dis- 


charge is not merely an excessive form of a 


normally occurring event, it is a new entity, 


unknown to the normal brain. 


The spikes from the epileptic eortex are 
of far longer duration than those of :xon - 
or cell-body discharge, being never less than - 


15 milliseconds and usually nearer 30 | Fig. 
4). This is of the order of the spike. Po- 
tential of the ie it can be. in- 
duced to fire and the suggestion was there- 
fore made (17) that, the typical epileptic 


spike is an abnormal discharge of apical ff 


dendrites of pyramidal cells in some cases 
fired from the cortical surface—as for ex- 
ample by scar tissue, and in others by 


triggering from lower centers via the non-- 
specific afferents synapsing onto them in the 


higher levels of the cortex. 

The firing of abnormal dendritic spikes 
from the surface can be mimicked in the 
experimental animal. by stimulation of the 
cortical surface as was shown long ago by 
Adrian (1) and more recently by Bishop 
and Clare (12) and others (97). The surface 
negative spike evoked in this way has a 
duration of about 15 milliseconds and has 
been shown by the microelectrode record- 


ings of Burns and Grafstein (25) to lose its _ 


negativity at a level 0.7 mm. below the pial 


surface in the cat’s cortex. When excessive, . 
the discharge may spread - antidromically 
down the dendrites to their cell bodies and ~ 


fire them: Since these cell bodies are the 
pyramidal cells that carry the efferent dis- 
charges from the cortex any mass firing of 


them spreading to the motor cortex could 


evoke violent muscular movements (or, in 


other words, the clinically observable epi- 


leptic fit). 
What Protects the normal brain from 
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this Why does every discharge 
of the pyramidal cells resulting from im- 
pulses bombarding them from the specific 
affere)'ts spread up the dendrites and fire 
them? In another place (18) the suggestion 
has been made that a feedback of an in- 
hibitory nature plays on the cell body, 
through returning axon collaterals and 


_ gmall inhibitory interneurones, in such a 
way as to limit the degree of depolarization. 
‘that it can develop. There is evidence now 


from intracellular microelectrode studies of 


Phillips (87) for the presence of small inter- 


neurones in the cortex whose function is 
solely inhibitory, 7.e., their action is to pro- 
duce a postsynaptic hyperpolarization (and 
not the depolarization typical of the ex- 
citatory state). Such cells are analogous 


in their function to the inhibitory cells_ 
discovered by Renshaw (93) in the spinal 


cord whose hyperpolarizing characteristics 
have recently been studied by Eccles et al. 
(42). The existence of recurrent collaterals — 
from the axons of pyramidal cells has been 
known ever since the beautiful drawings of 
Camillo Golgi (56) (Fig. 

The inhibitory influence reining in the 
over-action of cortical efferent discharge 
may be what saves the normal brain from 
the convulsive seizure. -It is only one of a 
complex of integrating controls, for the 
brain stem in addition to its projection 
routes to the cortex receives a return inflow 


‘not only from the cortex but from the | 
: cerebellum. The brain stem also has a con- 
~ trol system acting centrifugally on the sense 
receptors themselves. There is now. evi-. 


dence from the work of Hernandez Peon 


(59) that in the actively alert. state ac- 


companying conscious attention selective 


perception of certain stimuli may be medi- - 


ated through inhibition of nonpertinent sen- 
sory inflow, the inhibitory influence being 
carried by the centrifugal fibers from the 


‘brain stem to the receptor organs. 
‘The hypothetical synthesis now begins to ' 


take shape: In the resting but awake brain 
the typical a-rhythm is compounded of the 


massed synaptic potentials of the apical 

dendrites of pyramidal cells, synchroniza- 
tion resulting from the electrical field of 
maximal amplitude present in the total ac=- 
tivity. In such a postulate the rhythm of 
this massed activity would be expected to 
be of lower frequency than that of the fluc- 
tuations of its individual units and to be 
‘influenced by the degree of depolarization 
they retain over and above their discharge 


threshold. The constant influx of stimuli 


from the external and internal environment 
of the organism reaches the pyramidal cells 
through the specific afferents (probably with 
an intercalated Golgi type-2 cell), and the 
resultant postsynaptic depolarization moves 
towards the cortical surface by electrotonic 
spread in the apical dendrites. The degree 
of depolarization of the dendritic tree (the 
substratum of the EEG) is controlled by 
the arrival via nonspecific afferents of facili- 
tatory and inhibitory impulses from the 
brain stem modifying the level of excita- 
bility. This type of afferent plays onto the 
dendrites by axodendritic synapsis in. the 
superficial layers of the.cortex, adding alge- 
braically to the summating level of polariza-— 
tion. At the same time any excessive de- 
velopment of discharge by the pyramidal 
cells is checked by the’ hyperpolarizing 
action of the small inhibitory cells activated 
by recurrent collaterals of these same py- 
ramidal cells. The relative time courses of 
these three events with their different rates 
of recovery set the rhythm of the waking 

brain. 

In summary then, variations from this 
homeostatic condition may be conjectured 
to occur as follows: ; 

1. Sleep or coma: Remove the activating 
influence of the ascending reticular system 
and the a-rhythm is lost; the slow waves 
of sleep or coma come in its place with 
their behavioral correlates. 

2. Vigilance: Activate the ascending re- 
ticular system beyond the homeostatic level 
of the, resting brain and the a is replaced 
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Fag. 5. Golgi’s original drawing of the recurrent collateral from the axon of a 
cell in the cortex of man. (His Fig. 3.) Golgi’s Fig. 5 illustrates a Golgi Type-2 cell. (From: — 
Golgi, C. Untersuchungen iiber on — Bau des centralen und peripherischen Nerven- 


systems. Jena, 1894.) 


by fast activity, while the ile is - 
only awake but. alert. 

“3. Selective attention: Direct_ the atten- 
tion to a fraction only of the sensory inflow 
and both facilitatory and inhibitory in- 
fluences come into play in order to high- 
light the part and mask the surround. 

4. Efferent output: Activate the pyrami- 
dal cells through their specific afferents to a 
- state of and the «-thythm will 


he suppressed nai ee by simultaneous ac- 


tivation of the nonspecific system but also 
by the inhibitory feed-back circuit through 
the recurrent collaterals. 

5. Photic driving: Repetitive stimulation 


in a uniform manner of a given afferent sys- _ 


tem may cause a persisting facilitation of 
intercellular. transmission extending beyond 


the pathways used by stray stimuli, the — 
projection system for this being in part the 
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specific one (as in photic peitivatien of sei- 
sures), On a short time-base this could be 
the mechanism underlying photic driving. 

6. Conditioned reflexes: On a longer time- 
base a somewhat similar facilitation of 
transmission resulting from repetitive co- 
incidence of two different modalities of stim- 


ulus (a degree of coincidence that must 


exceed chance) may be the substratum of 
the EEG correlates of some types of con- 
ditioned reflex. 

7. Barbiturate anesthesia: Barbiturate, 
after a preliminary short-lasting stage in 
which it affects the cortex and. excites. the 
patient, acts on the core of the lower. brain 
stem blocking its ascending control with 
resultant impairment of consciousness, loss 
of a-rhythm and release of spindle bursts 
_ from the nonspecific thalamic;system. In 

the patient with temporal lobe epilepsy 

and involvement of the amygdaloid-tem- 
- poral complex, this loss of restraint under 
sedative doses of barbiturate releases den- 
dritic spiking at the cortex. 

8. Cortical spiking in grand mal epilepsy: 


Disturb the inhibitory feed-back circuit of 


axon collaterals and the dendrites will spike 


and, if spread reaches the motor systems,. 


convulsions will follow. Unlike petit mal 
discharges the mechanisin for these involves 


primarily the cortex and the specific ‘pro-- 


jection nuclei. 

_ 9. Petit mal absences: Aedivite of the re- 
bisiar system has been proved to block the 
recruiting action of the nonspecific thalamic. 
system. Withdrawal of this blocking effect 
during loss of conciousness in petit mal at- 


tacks releases abnormal recruiting activity 
from these centers, driving the association ' 


cortex to a bilaterally synchronous dis- 


charge. The self-sustaining character of. 


1 Apnuy, E. D. The spread of activity in the 
cerebral cortex. J. Physiol., 88: 127-161, 


1936. 


*This is not intended as an encyclopedic bibli- 
ography. In most cases an author’s first publica- 
tion of a discovery is cited rather than his mature 
assessment of it. In this way it is hoped that some 
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- these discharges suggests the interaction of | 


two mutually controlling variables. : 
10. Brain tumors: Replace the apical den- 
drites by superficially growing tumor tissue 
and the a-rhythm will be abolished. Accord- 
ing to Ward (108), tumors below the cor- 
tex have, superimposed on their 5-waves, 


the faster potentials of the dendrites that lie 


between them and the surface. Tumors of 
the cerebrum, riot themselves invading the 
dendritic layer, but interrupting the afferent 
paths interfere with all their (testable) re- 
sponse mechanisms. 

11. Destructive lesions of the mesen- 
cephalic brain stem abolish all 
and produce a comatose state. 

The above synthesis, stated here in over- 
simplified terms, necessarily- -lacks precision 
at this stage. One can only plead (in Adri- 
an’s words) that “It is difficult to resist 
speculating about the integrative processes 
of the brain because the whole of human 
achievement depends on them.” In any case 


the role of the dendrite as outlined here is 


highly conjectural and should be regarded 
as an assumption open to serious question. 
Only experiment ean decide the issue. 

_ The development from the concept of the 
electroencephalogram as primarily an aid 
in assessing the normality of the resting “in- © 
active” brain to a dynamic formulation of 


. it as an indicator of the brain in action has, 


by emphasis on function rather than on 
structure, suggested a wider application -of 
the EEG to the study of behavior. It should 
be no surprise if, in addition to the newer 
applications of the EEG in neurosurgery, 
it is in the investigation of the physiology 
of learning, of behavior and of conditioned. 
reflexes that the major contributions of the 

next few years will lie. | 
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THE PSYCHOLOGIC IMPORTANCE OF THE UTERUS 
AND ITS FUNCTIONS 


a 


SOME IMPLICATIONS OF HYSTERECTOMY 


“MARVIN G. DRELLICH, MD. IRVING BIEBER, 


The recent investi fation of 23 patients 


who had undergone hysterectomy for benign 


and malignant disease of the female repro- 


- ductive tract was undertaken as part of a_ 


larger.study of the psychologic effect of re- 


moval of various organs in patients with 
neoplastic diseases (1, 7, 11). In the report 
on hysterectomy ' (7), the authors focused : 


attention on the adaptation of women to this 


_ operation, with emphasis on the emotional 


factors which contributed to delay in seek- 
ing treatment, preoperative and postopera- 
tive psychologic disturbances, and exces- 
sively prolonged convalescence. In addition, 


a number of observations of psychoanalytic 
importance have emerged from this research 


which are reported and discussed herein. 


_ These observations are concerned with a 


’s attitudes and emotional reactions 
she is faced with the imminent loss of 
the uferus, and the psychologic consequences 
after’ surgical removal of the uterus has 
taken 


_ TECHNIQUE AND RATIONALE. 


_ «) The subjects of this investigation. were 


randomly selected from premenopausal 
-women who were scheduled to undergo hys- 
*terectomy at Memorial Center. Fourteen 


patients had. benign disease while nine had 


malignant disease of the uterus. None had | 
had previous psychiatric examination or re- 
ferrals. All patients received intensive, fo- 
cused interviews preoperatively. They were 
seen during their postoperative convales- 
cence in the hospital, and were followed for 

*From the- Neuropsychiatric Service, Memorial 
Hospital, and the Section of Research Psychiatry, 
Sloan-Kettering Institute, New York, New York. 


This study was supported by U.S. Public Health 
Service research grant M-884(C2), MHI Psychiatry. 


within themselves certain ¢ 
about their anatomy, their physiology, and ~ 
the value of a particular organ in their 
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6 to 12 months after surgery. In preo}:era- 


tive interviews attention was focused o1 the 


patient’s conscious attitudes and emotional 
responses in anticipation of the survical 
procedure in general, and the loss 01 the 
uterus in particular. Postoperatively the 


domestic, occupational, social and svxual 


adjustments were specifically explored. but 
in all interviews the. patients were encour- 
aged to ventilate freely and all associational 
material, including dreams and fantasies 


were encouraged and discussed. 


- Based on the general psychologic con- 
cepts derived from previous studies dealing 
with the psychologic impact of cancer and 


cancer surgery, certain assumptions were | 


made about the patients who are seen in 
this acute stressful situation. We expect 
that under acute stress adaptive techniques 
of an individual become exaggerated and 
more obvious. Furthermore, it has been 
found that the individual’s defenses may 


_ prove ineffectual in dealing with this over- 


whelming stress (11). A person’s previously 


-unformulated attitudes and conflicts about 
work, sex, disease, death and relatedness to — 
others often become conceptualized and ex- 
pressed (4, 8, 10). Patients who had here- 


tofore never consciously formulated their 


attitudes towards a particular organ of their — 


body became aware that they harbored 


total life adjustment. After an organ had 
been surgically resected it 
found that substitute defensive and adaptive 
patterns were established by the patient. 
From the behavior patterns developed in 
reaction to surgical removal of a specific 


definite beliefs. 


as frequently 


be 
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organ, the specific role that the organ pre-. 
yiouxly played in the psychologic economy 
ean be inferred. 


RED FUNCTION OF THE UTERUS 


The major concern expressed in preop- 
e interviews by ‘these premenopausal 
cn who undergo hysterectomy involves 

loss of childbearing ability. 
It is casy to demonstrate that most women 
have a wish to bear and raise children. Fur- 


thermore, psychoanalysis of women who 


have no conscious wish for children often 
reveals pregnancy wishes which are dis- 
guised or repressed because of fears or in- 
hibitions. Deutsch (6) and Benedek (3) 
present evidence supporting the thesis that 
there is a maternal instinct in every woman. 
The findings of our study cannot contribute 
to the clarification of the problem of 


whether maternal wishes aré instinctual or 
learned drives. A high degree of concern 
and regret has emerged, however, in younger 


women who were either childless or had not 


‘completed their family when faced with 


hysterectomy. .Most of the women ex- 
pressed spontaneous regret over the loss of 
their ability to ever again become pregnant. 
They gave a variety of reasons for wanting 
children and for regretting the loss of child- 
bearing ability. Some wanted children be- 
cause of personal sense of gratification and 
fulfilment derived from bearing and raising 
a child. Some wanted a child so that they 
could have an object to love. Others ap- 


peared to desire children more to please 


others than to fulfil themselves. A 26-year- 
old divorced woman who had a child by her 


first husband stated, “I want to remarry 


someday and I want to-have a child for my 
second husband. He might want to have a 
son of his own and if-he didn’t he might re- 
sent my child by my first husband.” An 
unmarried woman reported, ‘There are cer- 
tain things expected of a woman by a man. 
One of them is having a child for him.” This 


particular woman who wanted to have a 


child “for him” was perpetuating her char- 


acteristic pattern in hfe which in? 
volved the belief that she must “give to — 


others” in order to*be accepted. A 23-year- 
old divorced woman with one child stated, 
“After my daughter was born I couldn’t 
conceive. I felt incomplete and empty. 
Women are put on earth to have children. 
I’ve been trying to get pregnant for five 


years. I thought it was my fault. ” This « 


woman found it necessary to deny a feeling 
of loss and rationalized that she welcomed 
the operation. She said, “I blamed it all on 
myself when I couldn’t get pregnant, but 
now I’m glad that the operation will prove 
that it’s not my fault.” 


Some patients denied apprehension over — 
the loss of their reproductive organs and 
some consciously seemed to welcome the | 


operation, but this was often a denial of in- 
tolerable feelings of imipending loss. A 35- 
year old unmarried woman was originally 
admitted to the hospital with a diagnosis of 
fibroid of the uterus and was informed that 
she was to have a hysterectomy. She evi- 
denced no conscious regret over the loss of 
the uterus and indicated that she was only 


interested in having her disease cured. It. 


was discovered at operation that a myomec- 
tomy rather than a hysterectomy was 
needed and she was informed postopera- 


tively that her uterus was intact. She re- ~ 


sponded with considerable elation: and in- 
dicated that she had been trying to conceal 
her deeply felt regret over her <a 
sterilization. 

Two patients to the 
operation because it eliminated the possibil- — 
ity of undesired pregnancy and would re- 
lieve them of the burden of previously 
troublesome contraceptive techniques. 
These were women whose families were as 
large as they felt they wanted and for whom 
further pregnancy would have been a social 


or economic burden. 


It is clear, then, that the ability to have 


children and the bearing and raising of chil- 


dren serves a variety of needs and functions 
in the adaptation of different women. For 


e 

e 


some it is consciously valued as a source of 
pleasure and, fulfilment, for others it is 
verbalized as a necessary concession to men, 
an act of giving which satisfies the hus- 
band's paternal needs, or his ‘conceit,’ or 
both. For: some women, even though they 
desired no more children, the knowledge 
that they were able to bear children gave 
them the feeling of being complete and 
_ feminine, and the loss of childbearing abil- 
ity was viewed as rendering a woman some- 
. thing less than a complete female. Further- 
more,the two patients who stated that they 
welcomed the hysterectomy for contracep- 
_ tive reasons expressed regret over the loss 
of the uterus for one or another of the spe- 
cific feminine functions which they realisti- 
cally or irrationally attributed to the pos- 
session of this organ. We emphasize that the 
“ regret expressed for any specific reason may 
have covered regret for other reasons either 
| unstated or 


| MENSTRUAL FUNCTION OF THE UTERUS 


_ Menstruation is a uniquely feminine ex- 
perience and its’ imminent termination,. as 
an obvious consequence of hysterectomy, 
yas given considerable attention by the 

en studied. A variety of real and fic- 


tional values were attached to the men-- 


strual experience, and its expected termina- 
tion elicited several different reactions in 
the women concerned., Three women, for 


whom menstruation had been a painful, or | 


_ temporarily disabling experience, expressed 
_ @ sense of relief preoperatively in anticipa- 
tien of the cessation of their menstrual 
function. For the majority of, the women in 
our study, however, the menstrual periods 
~ were looked upon as a necessary and valu- 
g@ble function whose termination was viewed 
, with regret. This was true not only for those 
for whom menstrual periods had, been a 
painless, matter-of-fact. experience, but a 
number for whom the periods had been a 


source of discomfort and occasional dis- 


‘ability still viewed their menstrual period 


-.. as a valued and important experience, which 


nlf 


they would have to retain in “spite 


of the monthly discomfort. 


One function attributed to menstruation 


Is excretion. One woman reported, “I used 


to have pains at times, but I feel my periods 
are a good thing—they clean me out and 
I’m sorry they’re going to stop.” Another 


woman stated, “After my periods are over ‘ 


I feel very good, like I have been cle:ined 
out.”” Drastic consequences were’ expected 


‘by one highly superstitious woman when 
she anticipated termination of her menstrual 


function. “Menstruation is good for the 
body. That’s why the good Lord made it. 
It’s the waste of the body and if you don’t 


-menstruate, you don’t get rid of the waste. 
It will affect your nerves. ate got to go 


somewhere.” 

Another value attributed to the menstrual 
periods by several women involved the con- 
cept of “the rhythm of life, the organized 


- pattern.” These women viewed the men- 


strual cycle as a kind of physiologic metro- 
nome which regulates their life’s activities 
and lends a predictability to their daily 
living. “I used to believe that your strength 


was drawn from you when you had a men- © 


struation. After my periods I felt fine. I felt 
I could tear the place apart. I felt I had 
triple strength. As a matter of faet, I used 
to plan my wash and my ironing with my 
menstrual period in mind. I also planned 
trips, visiting and social life for the few days 


after my flow.” 


In the psychologic Sitavature the negative 


attitudes towards menstruation are usu- 


ally mentioned and the positive value of it 
as conceived by many women is rarely em- 
phasized or frequently omitted entirely. The 
fact emerges from this study, however, that 
despite the frequent negative attitudes ex- 
pressed by many women towards the symp- 
toms which accompany their menstrual pe- 


_riods, the majority of women feel primarily 


positive feelings towards the’ menstrual 


function as a whole and deplore the loss of 


this valued activity. Menstruation is valued 
as a cleaning or excretory function, as a 
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part of the “rhythm of: life,” as a source of 
reborn strength and vitality, and as a pe- 
riodic occurrence deemed necessary for the 
maintenance of health and well-being. To 
the extent that the uterus is seen as an ex- 
eretory organ, it is likely that certain pre- 


existing attitudes towards the rectum and _ 
bladder, the actual excretory organs of the 
-body, may be transferred to the uterus and 


these may comprise, in part, some of the 
irrational and unrealistic attitudes towards 
uterine function. To the extent that the 
uterus is seen as a clock-like timing device, 
it serves as the control or regulator of other 
bodily functions. The loss of this regulating 
device is unconsciously viewed as threaten- 
ing to disrupt other bodily functions which 
are dependent upon the menstrual cycle for 
regulation, as well as disrupting preexist- 
ing patterns of adaptation, patterns of work, 
sexual and social activities which have béen 
organized within the ‘of 
month. | 

"SEXUAL FUNCTION OF THE UTERUS | 


_ The concept of the uterus as being in some 


way important in maintaining sexual func- 


tioning was verbalized by 15 women. Pre- 
operatively some feared that the hysterec- 
tomy would cause a lessening of their sexual 


desire and a decrease or disappearance of 


their ability to respond sexually. Some 


feared that there would be a loss of sexual 


attractiveness with resultant loss of their 


_husband’s interest, which, in an extreme. 


instance, included a fear of infidelity and 
desertion by a disinterested husband. 
Patients questioned their female friends 


and relatives about sexual changes to be 


expected from hysterectomy. One patient 
reported, “Some women I asked said that 


sex is better than ever after the operation. 


There are no pregnancy worries. As a mat- 
ter of fact, that’s the predominant opinion 
of the women I’ve spoken to. You can really 


Tet go for the first’time. Some others have 


said that you have ailments after the opera- 


tion and that makes sex worse. I hope it 


doesn’t make my varicose veins any wocbe:" 
Although this woman had been apparently — 
reassured by most of her friends that there 
would be no adverse sexual changes and that 
there might be improvement in sex life fol- 
lowing hysterectomy, she was more pre- 
occupied with the viewpoint about post- 


“operative ailments which worsen sex. Her 


deep underlying anxieties were not relieved 
by the superficial reassurances of her con- 
temporaries. She remained highly preoccu- 
pied with her varicose veins and repeatedly 


talked about the anticipated enlargement 


of these veins and the detrimental effect on 
her appearance. 
Three women who had been sexually re- 


sponsive preoperatively expressed the be- 


lief that “the female organs” were the ac- 
tual origin of their sexual desire and were 


necessary for orgasm. “They say when they 


take out a woman’s organs she doesn’t feel 


anything sexual any more.’”’ There were 


four married women in this study for whom 
Sex desire and responsiveness was threaten- 
ing and tabooed. They described a total ab- 
sence of interest or desire for sex in the - 
preoperative inquiry. These women stated 
that sex had always been a duty or obliga- 
tion to their husbands and never a source 
of personal pleasure. “The whole thing was 
unpleasant to me, I didn’t crave it. It’s a 
wife’s duty to give in to her husband and I 
usually give in to him because I love him.” 
As will be discussed below, one of these 


-women, though not consciously aware of 


sexual desire, nevertheless, in several ways — 
showed concern over the possible postop- 
erative loss of sexual sensations. Two 
women expressed the belief that sexual de- 
sire and responsiveness was largely psycho- 
logically determined, and they did‘ not 
anticipate a lessening of desire or respon- 


‘siveness from hysterectomy. “If a woman —~ 


is warm before, she’ll be warm after.” 

- One 40-year-old patient clearly illus- 
trated her concept of the uterus as her “sex 
organ.” Her husband had been partially dis- 
abled by a chronic neurologic disease and 
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had made very infrequent 
to her. for’ several years. Her chief com- 
plaint to the gynecologist was a feeling of 
swelling, distention and pressure in her 
midabdominal region. She consciously vis- 
ualized her uterus as having the character- 
istics of an “internal penis.” She felt that 


the intermittent distention of her abdomen 


was caused by her uterus becoming swollen 
and erect due to sexual desire. Because of 


‘her husband’s indifference to her sexual 


needs and her reluctance to seek an alter- 
nate sexual outlet, she felt that: her uterus 
remained engorged and turgid, allegedly re- 
turning to normal only after her infrequent 
sexual intercourse with her husband. She 
stated, “If I were a man I’d be walking 
around with a big penis all the time.” 

The sexual adaptation’ of the women in 
this study can be divided into three groups 
corresponding to the attitudes mentioned 
above: (1) Seven patients who were sexu- 
ally responsive before hysterectomy and 
who feared that they might lose their sex- 
tial desire. (2) Ten patients were unrespon- . 
sive sexually in their preoperative adapta- 
tion and, therefore; consciously anticipated 
. no. changes. (3) Six patients who were re- 
sponsive but did not consciously associate 
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deal. I’m afraid he wouldn't be i nterested 
in me any more.” One patient stated with 
intense anxiety, ‘Married relations are all 
we've got. That’s the main thing that kceps 
us together. If I’m no good for hat he'll 
leave me.” 

For some patients sex was not ay the - 
fulfilment of biologic drive, but also’ one 
avenue for effecting human contact anc re- | 
latedness. For these women hysterectorny, 
with anticipated impairment of sexual fiinc- 
tioning, threatened serious disturbance. in 
relatedness to spouse and other men, inc!ud- 
ing fears of rejection and isolation. : 

Since the above data was derived {rom 
preoperative interviews, it is necessary to 
compare this to the actual state of sexual 
adjustment in these same women. postopera- 
tively. Five women who were sexually ac- 


tive and responsive before. their illness 


| sexual feelings with possession of the uterus. 


all three. groups some anxieties were 
pressed concerning the woman’s ability to 
participate in sexual relations, even where 
the woman had seen her role as a completely 
‘passive one. Three patients feared.that they 
would have to rej ject their husbands because 
of their own pain. Others expressed the be- 
lief that their husbands might not receive 
complete gratification from them because 
they now had. defective sexual equipment. 
Others felt that the hysterectomy would 
render them unsatisfactory sexual partners 
to their mates. “I never told my husband 
exactly the type of operation I had. I was 
told he might not notice the difference any- 
how. But if he knew exactly what they, 


reported no change at all from the preopera- 
tive sexual patterns. The remainder de- 
scribed some change in their sexual behav- 
ior and reactions. Pain and numerous 
-somatic symptoms which persisted for 
months postoperatively interfered with the — 
effective sexual’ functioning of several 
women. In addition to these secondary ef- 
fects of the operation, six women described 
a change in sexual pattern which they at- 
tributed directly to their hysterectomy. One 
_ stated she had become reluctant to partici- 
pate in sex because she believed herself to 
be “raw” inside. “I’m afraid of my insides. 
Afraid of my husband’s coming near me. I - 
told him to take it easy and be careful. I 


_don’t know what to expect but I expected 


the worst.” A 38-year-old woman who had 
been very active sexually before her opera- 
tion stated, “I get sex ideas but I get all 
upset. I’m afraid I’ll do something wrong 
and end up sick again.” This woman had 
previously stated that she believed her uter- 
ine disease was caused originally by exces- 
sive sexual activity, and her guilt and fear 
are reflected in her irrational postoperative 


took out, I think it would upset him a great cautiousness. A woman’s guilt over her sex- 
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However, she described a “lump” 


uality land hdr fear to an ac- 
tive life following hysterectomy is often 

reinforced by the equally irrational guilt 
jn her husband. Three women reported that 
their husbands believed that they were now 
fragile and vulnerable inside, and, conse- 
quently, the husband was afraid to mane his 
usu:l sexual overtures. 

A 23-year-old woman who had a total 
hysterectomy for a carcinoma of the cervix 
reported that she no longer had her previ- 
ously intense sexual desires. She was con- 
vinced that her pelvic organs were the 
-gource of her sexual feelings and that she 


had lost an important part of herself which | 


was necessary for sexual sensations and 


functioning. So important was sex in her 


preoperative adjustment that she felt now 


: that: life was barely worth living. 


A 40-year-old woman reported that her 
desire for men was entirely unchanged. 
in her 
vagina which made intercourse exquisitely 
painful and: virtually impossible. A careful 
gynecologic examination revealed no such 
lump and no physical impairment which 


could. conceivably impair sexual function- 


ing. Her dyspareunia and vaginissmus per- 
sisted and it became apparent that she was 
convinced that the operation had‘ not 
changed her sexual desire but that it had 
so damaged her sexual apparatus that sex- 
ual relationships were no longer possible. 

_ A 40-year-old woman reported that sex 
had now become disagreeable to her be- 
cause her husband no longer used contra- 
-eeptives. “It’s not painful, but now I get 


the dirty deal,” said this compulsively clean 
and fastidious person. Her husband’s semen, 


which she regarded as “the dirty deal” was 


abhorrent to her and made the entire sex 


act, in the absence of contraception, a nega- 


tive experience for her. 


It is apparent that while the sex life of 


“many of our patients was very decidedly 


affected by the hysterectomy, the manifes- 
tations of change were in no way uniform. 


THE IMPORTANCE OF THE UTERUS 


Five patients had no decrease in their sex- 
ual desires or effective sexual functioning. 
A number of patients believed themselves to 
be raw, tender and vulnerable inside, al- 


though they could see that their external 


incision had completely healed. One felt she 
had a lump in her vagina, while another re- 
ported that her vagina had become vstiff, 


enlarged, and old and, therefore, was not 


able to function properly. 

Since the patients in this study underwent 
complete hysterectomy involving removal 
of the fallopian tubes and ovaries as well 
as the uterus, the problem of the effect of 
oophorectomy on sexual activity must be 
considered. Benedek (3) found “that sex- 
ual excitability, desire for sexual gratifica- 


tion, and the capacity to achieve it do not 


cease immediately with the menopause; 
women who are not frigid before may keep 
their orgastic potency for a long time. There 
are also some women whose orgastic capa- 
bilities, as if released from fear, definitely 
increase for a period during the climac-— 
teria.” This author was referring to the 


natural menopause which is often less pre- 
-cipitous than the artificial menopause. in- 


duced by surgery. Ford and Beach (9) have 
reviewed the literature on: the effect’ of 
ovariectomy on sexual behavior. All the re- 
ports that they cite indicate that “ovariec- 
tomized women are capable of experiencing 
normal sexual desire and of participating 
successfully in coital relations.’’ Our find- . 
ings, including five cases where sexual de- 
sire and response were not apparently al- 
tered by the operation, confirm and 
broaden the conclusions that ovariectomy 
and the advent of the surgical menopause 
in mature females does not in itself neces- 
sarily cause a decrease in sexual desire or 
capabilities. Disturbances -of: sexual func- 
tioning, when they do occur, are not uni- 
form and are related to irrational fears and 

beliefs concerning the loss of the valued or- — 
gan and to the psychologic of 


in the genital area. 
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THE UTERUS AS SOURCE STRENGTH, 
HEALTH AND GENERAL EFFECTIVENESS — 

The fourth major concern of women who 

* were about to undergo hysterectomy related 

- to their ability to carry out their every day 


functions, duties and obligations. A num-- 
| ber of housewives expressed deep concern .. 


Jest they be unable to carry out: their neces- 
sary rest and recuperative period that sur- 
gery would ordinarily require, and was fre- 
quently expressed-as a possibility that they 
might be-forever rendered helpless and in- 
effectual in carrying out their essential ob- 


| f ligations. So crucial was the performance of 


- domestic duties that six women had delayed 
‘surgery and neglected serious gynecologic 
symptoms until they were unable to carry 
on their duties at home. Their inability to 
do their housework was the principle con- 
scious motive for seeking medical care and 
the only justification for absenting them- 
selyes from domestic duties. A 40-year-old 
housewife with advanced carcinoma of the 
. cervix attempted to deny the seriousness of 
her disease and stated, “T really fell well 
now. I feel I could scrub floors.” This 
woman attempted to convince herself that 
just as long as she was able to carry out 
her household duties there was really no 
impa‘rment of her health. 
Twelve women expected that their opera- 
tion would in some way have a deleterious 
effect on their strength. One stated, “I won- | 
der if I’ll be able to work after this opera- 
tion. Will I be as strong as I .was before? 


; I feel that I’m losing something and that- 


losing it will take away some of my . 
strength. You’re suppesed to have all your: 
organs. If you lose one you're just not as. 
good as before.” This patient expressed the 
belief that strength and health were related 
to intactness, and that any loss in the to- 
tality of the body make-up would take 
away some of her strength. For those women 
whose adaptive patterns included: a com- 
‘pulsion to serve and care for others, any 
* operation or illness which is incapacitating 


“Now I can’t.even do my o 


was a particular threat. One stated, Ty 


never get any rest at home if I go straight 
back there. All the relatives live around 
where we are and I know they'll be coming 
in and out to visit. I won’t be able to lie 
in my bed knowing that there’s no food 
made and so much work to do. I just could 
never keep off my feet if that much work 
was to be done and I was home, no mitter 
how badly I felt.” ee 

For some women the hysterectomy 1S seen 
as a greater thréat to their strength anc vi- 
tality than any other type of subtractive 


surgery. One patient stated, “I know this 


operation definitely affects your strencth. 
It may sound silly but. I believe your 


.strength comes from your womanly organs. 


Some women have told me that they would 
never allow this operation to be done on 
them no matter what they had. ” Two pa- 
tients stated that in a hysterectomy they 
“take out the works,” reflecting a belief 


that the reproductive organs are the essen- 


tial “works” of the body. In the same vein, 
the notion was expressed that a hysteree-’ 
tomy “cleans you out,” again indicating 
that essential organs are taken away. A 
significant number of patients stated that 
they had heard from friends and relatives, 
_“You’re never the same after this opera- 
tion,” which implied an irreversible loss of 
effectiveness, and a somewhat more opti- 
mistic but, nevertheless, irrational belief, 


“It takes.a year to recover stage this opera- 
tion.” 


Anxieties concerning and i 
ability to function were even more clearly 


articulated by some women in the immedi- 


ate postoperative period. One patient re- 
ported three months postoperatively, “I 
still don’t have my own strength back.” 
Another stated six months after hysterec- 
tomy, “I can’t do half the work that I was 
capable of doing.’”’ Another said, “I used to 


be much faster.” Still another stated four ° 


months postoperatively, “I tried to work 
but couldn’t make it.” A housewife said, 
housework. I 
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e myself but I just can’t.” These fre- 
at complaints were often attributed spe- 


cifically to the Joss of the uterus and re- 
flected the belief that a reservoir of strength 
and vitality had been irreparably damaged. 


OTHER FUNCTIONS ATTRIBUTED 
TO THE UTERUS 
“In addition to the above-mentioned 
s of childbearing, sexuality, menstrua- 
tion, and net strength, which were 


3 prominently mentioned, by patients as de- 
pendent upon p 


session of the uterus, there 
are a number of less frequently mentioned 
functions and values attributed to the fe- 
male reproductive organs. Four women ex- 
pressed grave concern that the operation 
would cause an brupt change in their ap- 
pearance, partic larly the belief that they 
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have expected from surgery pepersaed else- 
where on her body. 

One unusual feature of this ines, which 
would not necessarily be true of similar 
studies performed in other hospitals, 
emerges from the fact that extensive pelvic 
surgery is often done at Memorial Center. . 


_ Although none of the women in this study 


would age rapidly following hysterectomy. 


“I’m afraid my| skin will get - and my 


rupted the ex thi 
they take off women’s hadated I have no 
lumps. I’d feel awful if they did that to me. 


and her state 1 sent was an indirect way of 
communicating, “I’m afraid that this opera- 
tion will affect my shape.’”’ Furthermore, it 
appears that a 
she had “to live on,” indicating that physi- 


eal attractivenéss was one of the most im- 


portant feminine attributes in her life. 


A few women described anxiety about 


postoperative jain. “I hear the pain in the 


incision down there is terrific.” She ex- 
pected a great. Heal of postoperative pain in 
her lower abdomen and perineal region be; 
ere the most sensitive parts 
ne expected much more pain 


had such extensive pelvic surgery, they did 
see on the wards many other women who 
were required to wear a colostomy bag or. . 
who maintained suprapubic urinary drain- 
age. As a result of this situation, patients, 
in their preoperative interviews, frequently 
were very anxious about the possible loss of 
control over urine or bowels. In several pa- — 
tients-the fear and disgust over this possi- 
ble loss of control over excretory functions 
took precedence over fear of malignancy or 
fear of loss of sexual or reproductive powers. 
Even where patients were explicitly in- 
formed that they were not to have such ex- 


- tensive surgery they, nevertheless, remained 
- anxious and fearful about anticipated loss 


of excretory control. One stated, “I’m afraid 
about the bottle they wear. The worst part 
about this operation to me is the mess with 


\that bottle.” One patient questioned on 


an attractive shape was all 


‘this subject turned to the examiner saying, 


“Why do you have to go into that? It’s the - 
one thing I don’t want®to think about.” A 
31-year-old woman was virtually inacces- 
sible to interviews because of her preoceu- 
pation with the subject. She said, “This 
scares me. I don’t want a bag on my stom-. 
ach. I don’t care what they do but I don’t 
want a bag on my stomach. I don’t care 
about not having any childrert. I’m not wor- 
ried about dying. All I want-is to go home 
without a bag on my stomach.” Another pa-_ 
tient said, “I don’t want bottles and I don’t 


want to be a cripple.” The intimate associa- 


tion between these two fields indicates that 


this area than she would © 


she unconsciously viewed the bottle as 


bolic of loss of control over her bowels and 
urine, which, in turn, is associated with be- 
ing helpless, dependent and crippled. The 
same woman said, won't my 
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\- you lose your youth after this operation.” 
t I'd have nothing to live on. I’d have no \ EIEIIy 
; shape.” This woman had no symptoms r- RR 
- lated to her breasts. The examiner was dis- 
f cussing her hysterectomy exclusively, but 
- she was obviously concerned about the ef- 
; fect of this procedure on her appearance | 
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_ stances stress rather dramatically the im-’ 
portance of the uterus and its. function to 
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mother to come here. I’m afraid of her re- 
action to seeing the sights. and the bottles 
on those people.” This patient felt that her 
mother, would be intolerant and disgusted 
at Seeir g adults who did not have control 


over their excretory. functions. 


Theng is evidence to indicate that seeing 


other patients with more extensive pelvic 


surgery was not the sole cause for the pre- 
occupations with loss of excretory control. 


Several patients had this preoccupation be- 


fore admission to the hospital, Other pa- 
tients talked with anxiety about their 
friends or relatives who had had the opera- 
fion elsewhere and afterwards had wet the 
bed or stained themselves. One woman said, 
“If they do anything to the pelvic bone I’m 
afraid it would mean losing control of my 


bladder.”’ We believe that the proximity of 


the reproductive and excretory organs and 


- the intimate association and confusion of 


sexual and excretory processes is responsi- 


_ ble for some of the anxieties surrounding 


impairment of excretory function in patients 
who had no reason to expect colostomy, 


eystotomy, or other impairment of 


teric control. 

One fear either expressed or by 
several women was that a hysterectomy 
would cause them to lose their independ- 
ence. No single reason was given for this 
anticipated loss of independence, but rather 
it was interrelated with several of the func- 
tions already mentioned as dependent upon 
possession of an intact uterus. One woman 


felt that she would lose her sexual appeal | 


to her husband and that her strategic posi- 
tion in the household would be weakened. 


Another felt-that independence came from > 


sher ability ‘to have outside employment and 
a supplementary ineome. She- felt that the 
hysterectomy would weaken her, make her 
unable to earn her supplementary income, 
render her completely financially deperident 
upon her husband and, therefore, put her in 
an inferior position in the family. These in- 


these women as an organ in their total 
adaptation, and as an instrument for muin- 
taining a balance of forces in their inter- 
personal relationships. 


DISEASE OF THE UTERUS VIEWED AS 
_PUNISHMENT FOR GUILT-LADEN 
ACTIVITIES 

Turning from the specific functions wich 
are attributed to the uterus, there is a body 
of data relevant to viewing the disease :ind 
surgery of the uterus as punishment for 
guilt. We know from studies of the psy- 
chologic impact of other operations that 
disease or surgery of any organ may be 
viewed as punishment for guilt-laden ac- 
tivities involving that organ. Several women 
in this study spontaneously volunteered 
their views concerning the alleged cause of 
their uterine disease. Bard and Dyk (2) 
have exhaustively tabulated and discussed 
the meaning of the spontaneous beliefs . 
which patients verbalized concerning the 
alleged cause of somatic illness. They di-- 


vided beliefs into two large groups, namely, 


(1) beliefs classified as self-blame, and (2) 


_ projected beliefs involving the blaming of 


others for one’s disease. In our study the 
patients’ beliefs were predominantly classi- 
fied as “self-blame.”” One woman volun- 
teered, “If I’m in pain I ask, ‘What did I 
do to deserve this? What are my sins?’ But 
I don’t know of any sins. Maybe this sick- 


‘ness is a punishment for something I’ve 


done, but I don’t know what it is.” Fre- 
quently patients volunteer a specific guilt 
or mishavior which is singled out to explain 
their destructive illness. A 35-year-old un- 
married woman who developed a_ serious 
depression after hysterectomy became ex- 


tionship she had with a married man. Hav- 
ing become pregnant by him, she had hoped 
that he would divorce his wife and marry - 
her. But when these events did not take 
plaee: she had herself aborted and had no 
subsequent pregnancies. She expressed con- 
siderable guilt over the illicit sexual rela- 


ruminative about a sexual rela-— 
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her deceitful use of pregnancy to 
win : husband, and her “murderous” dis- 
posal of her unborn child. She felt that the 
hyst-rectomy was a suitable punishment 
because it was an assault on her offending 
sexuxl organ, it reduced her chances for 
marriage, and forever eliminated the possi- 
bility of having a child. A 38-year-old 


woman who had been sexually frigid in her’ 


first two marriages but who became respon- 
sive and sexually active in her third and 
current marriage, attributed the develop- 
ment of a cervical lesion to excess sexual 
activity. She felt that she was more passion- 
ate than other women, had more frequent 
sexual contact with her husband and, as a 
result of this activity, her cervix had been 
scratched and irritated. Another woman 


gave a quasi-scientific explanation which 


intimated her belief that sexual relations 


were destructive and responsible for her 


uterine disease. “About eight years ago my 
husband gave me gonorrhea. I know that’s 
what caused the trouble and led to every- 
thing. If they took a tube out eight years 
ago this would have never happened. In- 
stead, I got warts on the cervix from that 


gonorrhea and feel that these are the direct 
; ¢ause of my present condition.” A 40-year- 
old woman who was somewhat more sophis- 


ticated presented the examiner with a news- 
paper clipping and stated, “I read an article 
in which it said that cancer and sex activity 
are linked in an unexplained way. They call 
it the marriage factor. They say if a woman 
is sexually active early in her marriage it 


leads to cancer of the uterus, and if she’s 
less emotional in her marriage she’s liable 
- to get cancer of the breast. Might there be 

‘some.truth in it?” She added that for years 


before reading this article she had some- 
how felt that sexual intercourse might be 
having a harmful and irritating effect upon 
her. She described herself as possibly “over- 
sexed” because she had sexual desire and 
orgasm, unlike so many other women she 


knew, and felt that this newspaper article 
i supported her previous convictions that sex- 


THE PSYCHOLOGIC IMPORTANCE OF THE UTERUS | 


ual activity was insidiously harmful. Still 
another patient reported, “My husband was 


careless and I got pregnant. I took some 


pills and had a heavy flow. Maybe that’s 
it. Maybe those pills caused this condition?” 


Two women, who had had as initial-symp- | 
toms both viuinal bleeding and progressive 
weakness, attributed their illness to over- | 
work. As has been discussed above, some 
women viewed the uterus as the seat and 


source of their physical-strength. To them, 
overwork may be considered equivalent to 


_overdrawing on their “bank account” ‘of 


strength, and since the uterus was con- 
sidered to be a depletable source and reser- 


voir of their womanly strength, they f 


that their uterine disease was the result of 


their abuse of their strength-giving organ. 


_ These women who verbalized their private 


beliéfs about the cause of their illness: saw 


themselves as being deprived of their organ 


of sexuality and, in some instances, their 
organ, of nonsexual feminine effectiveness as 
a result of “sinful, ” tabooed, or self-abusive 


activities, Most, but not all, ofthe forbidden 
activities which were seen to lead to puni- 


tive loss of this valued organ were in 


nature. 
VULNERABILITY OF THE FEMALE 
REPRODUCTIVE ORGANS 
In several instances where patients ex- 
pressed no conscious beliefs of guilt-laden 
activities as a cause of uterine disease, they 
did volunteer beliefs’ that the female re- 


productive organs are the most vulnerable 
part of. woman’s body and, hence, most 
yjured or most likely to be the site 


easily i 
of disease. Several women felt that this ac- 
counted for the high incidence of uterine 
cancer in the female population. One 
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woman, who developed menorrhagia and 
metrorrhagia from fibroids shortly after her 


husband’s death, said, “I was very upset. 


after he died. I guess that’s why this trouble 


started. That’s where a woman is affected . 


when she has a shock.” 
We have already described patients who 


y 

) 
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postoperatively believed (1) that it takes 


unusually long for surgical incisions of the 
genital organs to heal, (2) that intercourse, 


douching and pressure on the lower ab- 
domen had to be avoided because of the 
excessive fragility peculiar to this region of 
the body, and (3) that postoperative pain 


in this area i8 more severe than pain as- 


sociated with surgery of -_ other region of 
the body. 


RELATIONSHIP BETWEEN, UTERINE AND 
GASTROINTESTINAL FUNCTION 


Some relationship between uterine func- 


B tion and gastrointestinal function has al- 
ready been described in the discussions of 


- menstruation as an excretory experience and 


to her. She then added, 


of anxieties surrounding possible inconti- 
nence following uterine surgery. In addition, 


one wonian felt that she lost vitamins as 


a result of her hysterectomy, and put herself 
on a high vitamin diet to compensate for 
her loss of this valued nutritional substance. 
‘Another, whose husband had become sexu- 
ally indifferent to her after the operation, 
stated, 


riage, 


A‘ variety of symptoms 
occurred in this group postoperatively. Two 
patients reported prolonged lack of appetite 
after their return home. One patient had a 
hysterectomy for a fibroid but was other- 


wise in excellent physical health. Her lack 


of appetite was a constant postoperative 


: preoccupation. She reported that sexual re- 


lations ~with her husband had virtually 
ceased but this was a matter of indifference 
much more 


worried that I. can’t eat. That’s more im- 


portant.” She indicated that she was ex- 


' -eessively preoccupied with her appetite dis- 


turbance and that until questioned by the 
examiner had never given a second thought 
to her absent sexual relations. One can 
suspect that this woman, who was highly 
repressed and fearful in sexual matters, had 
displaced her anxiety and frustration about 
the diminished sexual activity from the re- 


“There’s no nutrition in this mar-. 
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productive to the gastrointestinal tract, and 


her diminished appetite was a more accept- 
able method. of consciously expressing her 
sexual deprivation. 

We found more commonly, however, that 


patients er of excessive appetite in 


the postofrative period, gained a great deal 
of weight, and could not bring their ap- 
parently compulsive eating under control. A 
23-year-old woman who had a hysterectomy 
for advanced carcinoma of the cervix re- 
ported, “I overeat. People say I never stop 


eating. I’m always hungry, even after a 
steak dinner.” A 30-year-old patient re- 


ported, “I’ve put on a lot of weight. My 
appetite is too good. I was able to curb my 
appetite before the operation but not now. 
I seem to want a lot of sweets.” She stated 


-later on, “Both my sister and I ate a lot 


after this. operation. We came home de- 
pressed. I guess both of us wanted to put 


-a@ sweet taste in our mouth to soothe our- 


selves and make ourselves feel better.’’ She 


added further insight into this mechanism 


when she said, “I feel an emptiness, a space 
in my stomach. It’s not a pain and it doesn’t 
bother me, but it’s just an empty feeling, 


like something is missing. I feel that some- 


times I eat so much to-try to fill this 
emptiness.” 

Bowel irregularities and inability to tol- 
erate certain foods were reported less fre- 
quently than appetite disturbances. One 
woman, who had become constipated post- 
operatively, stated, “Even when I take an 
enema and get things loosened up’I never 
get the satisfaction from a movement.” Fur- 
ther questioning and rectal examination re- 
vealed that the patient had apparently ade- 


quate bowel movements from the standpoint 


of evacuation, but that she did not have the 
feeling of satisfaction that had previously 
been associated with a normal bowel move- 
ment. This. woman had. had no sexual ac- 


tivity since her operation. She reported that — 
her vagina felt like it was swollen and con- 


stricted. As a result she had a great deal 
of pain inserting a douche nozzle. The feel- 
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ing of constriction in the rectum was very 
much like the constricted, swollen, painful © 


feeling in her vagina. The gynecologic ex- * 


amination revealed no abnormality of the 
vagina, and it became clear that her rectal 
as wcll as her vaginal symptoms were sub- 
jective reactions to her hysterectomy. _ 

_ We feel that many of the gastrointestinal 
disturbances following hysterectomy stem 
predominantly from emotional rather than 
physiologic factors. We know that gastro- 
intestinal and sexual functions are fre- 
quently interrelated i in the mind of a child. 
The anatomic proximity of the vagina and 
the rectum and bladder may lead to con- 
fusion and distortion and inability to psy- 
chologically separate the two organs when 
one is affected. Psychoanalysts are well 
aware of the notion of “babies coming from 
the stomach” and fantasies of oral impreg- 


~ nation in childhood. Sexual desire and: nu- 


tritional desire are frequently described as 
“appetites.” Sexual anxieties and frustra- 
tions may be expressed as apparent dis- 
turbances of nutritional function. The clo- 
acal theory of female anatomy, which 
recognizes only one opening in the perineal 
region and which confuses the child with 

~afeces and identifies childbirth with. defeca- 
tion is one of the traditional psychoanalytic 
observations of the interchangeability of 
uterine and gastrointestinal symptoms. Our 
findings of gastrointestinal and reproductive 
interrelatedness, and especially the develop- 
ment of many A gastrointestinal 
symptoms following hysterectomy, are in- 
teresting in this context. 


DISCUSSION OF GENERAL PSYCHOLOGIC 
‘CONCEPTS 


We have accumulated in this research 
additional data which support the general 
psychologic concepts derived from previous 
studies of the psychologic impact of cancer 
and cancer surgery. (1) Previously un- 
conscious or denied fears became conscious 
and easily verbalized. One woman stated, 
“I always thought I’d be brave about an 


I I’d need a few 
weeks rest and I’d be my old self again. . 
Now that it’s about to happen I’ve got all 


kinds of worries about whether I’ll ever be 


able to do all my work again and whether 
my \husband will be the same after this.” - 
(2) Heretofore unformulated personal be- 
liefs about the anatomy and physiology of 
specific organs came to awareness with dis- — 
ease or surgery to that organ. A woman said, 
“You just don’t think about things like 
your womanly organs until they give you 
trouble.” (3) Adaptational patterns became — 


‘readily apparent in reaction to the stress 


of disease or surgery. A 38-year-old woman 
had always considered that her value as a 
person and acceptance as an individual was 


, based on her service to her husband, son . 


and employers. Immediately after hyster- 


-ectomy she felt compelled to make herself 
helpful on the hospital ward. She insisted 


on helping the nurses and serving meals to 
other patients, although such help was not 
solicited and, at times, was discouraged. 


Another patient became engaged in frantic ~ 


cleaning at home, an exaggeration of her 
preoperative housekeeping habits, in order 
to “prove to myself I can still do it.” 


DISCUSSION OF THE PSYCHOLOGIC IMPORTANCE 

OF THE UTERUS, THE MEANING OF FEMININITY, 

AND THE CONCEPT OF CASTRATION IN FEMALE 
PSYCHOLOGY 


The psychologic importance of the uterus 
ean best be understood in terms of the con- . 
scious and unconscious ideas which each 
woman has about her uterine anatomy and. 
physiology. These beliefs are derived from 
the woman’s knowledge of the realistic 
function of this organ, as well as her per- 
sonal and individual concepts of uterine 
anatomy and physiology derived from her 
individual developmental experiences. These 
assumptions—both realistic and unrealistic 
—determine the manner and extent to which 
the uterus and its functions have been or- 
ganized in the total adaptational pattern of 
each woman. These assumptions ie: 
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the hal and intensity of the fears which 
often develop when the uterus becomes dis- — 
eased or requires surgery. These assump-' 


tions contribute to the emotionally induced 
symptoms which develop postoperatively 


when possession and function are lost. These 


assumptions~ determine to what extent the 
uterus and its functions are regarded by 
each individual woman as necessary for 
effective functioning as a female. This, in 
turn, 
feel their femininity is reduced or damaged 
by disease or surgery to the female repro- 


| ductive organs. 


It is probable that eve 
certain concepts (which may or may not be 
consciously formulated) of what constitutes 
femininity and what anatomic structures 
are related to femininity. We recognize that 
many women regard the uterus and its func- 
tions as important: symbols of femininity. 


Attitudes expressed by a woman towards 


the uterus’ and its real or imagined func- 
tions should be regarded as specific expres- 
sions of her attitudes towards herself as a 
woman and her feminine role in life. The 
women interviewed in this study illustrate 
how intimately the uterus was related to 
their concept of femininity and how the 
loss of the organ: was experienced as an in- 
jury to their femaleness. 


Although femininity’ may be differently 
defined by many different women, it ap- 
pears to be regarded by most as ‘a highly 


valued quality in their adaptation to life. 


There is no evidence in this study to support. 


the thesis that a woman regards her fe- 


-maleness with resignation or with reluctant: 


acceptance of,a role considered inferior to 
that of a male. In whatever form it may be 
understood, femininity is 'a positively val- 


ued quality, and perception of its loss is a. 


serious, threatening event in a woman’s life. 
Loss of the reproductive organs produces 
loss of feelings of femininity in’ many 
women. 

In view of these findings, we suggest that 
the psychoanalytic concept of “castration? 
| 3 | 


of women should be- 


determines to what extent patients . 


woman 


in ‘the 
considered to contain elements which are 


‘similar but not exactly identical to the tra- 


ditional psychoanalytic concept of “castra- 
tion” in the psy ' 
sexes the individual has an idea of what 
constitutes masculinity or femininity, re- 
spectively. In both ‘sexes these ideas are 
derived from the commonly held conc: pts 
of the culture, as well as the privately lield 
notions derived from the individual deve! op- 
mental experierices. In both sexes tliese 


ideas are related to sexual anatomy. In both 
males and females the sexual organs and. 


their functions may often be the focus of 
doubts about one’s adequacy as a member 
of one’s own sex group. The sexual organs 


are frequently seen by persons of either sex - 


as peculiarly vulnerable to injury or dis- 


ease. Both men and women may uncon- 
sciously fear that the sexual organs will be 
the site of punishment for guilt-laden ac- 


tivities. In both sexes the sexual organs | 


ology of males. In both — 


may be symbolically utilized to express a . 


variety of attitudes, positive or. negative, 
towards the self and members ‘of one’s own 
sex. When we surgically remove or threaten 
to remove the reproductive’ organs, attitudes 
emerge which are a combination of (1) a 
realistic reaction to the real physiologic 
impairment that may result from loss of the 
organ, and (2) irrational concepts and atti- 
tudes connected with the symbol. 

We suggest that the psychoanalytic con- 
cept of “castration” for either sex includes 
a real or fantasied mutilation of subtraction 
of a valued organ (or its symbolic equiva- 


‘lent) which is viewed as necessary for op- 


timal function as a member of one’s own sex. 


‘Loss or injury to this organ may be con- 


ceived as rendering the individual less ef- 
fective or totally ineffective in both sexual 


and nonsexual activities which are viewed 


as uniquely male or female, respectively. 
We do not imply that the uterus should be 
regarded as psychologically exactly equiva- 
lent to the penis, although in individual 
instances of severe psychopathology, such 
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as the woman with recurring sania of the 


abdomen mentioned above, the uterus and 


penis are so regarded. The realistic function 


of the penis and the uterus in masculine or 
feminine. activities are different. The 
uniquely. male and uniquely female activ- 
ities, both ‘sexual and nonsexual, are sig- 


nificantly different. Specifically, loss of the 
. uterus does not terminate the possibility for 
sexual intercourse, while loss of the penis 


obviously does. Therefore, in suggesting a 
broader definition for “castration” in psy- 
choanalytic psychiatry, we caution that the 
threat of the loss of penis and the threat of 
the loss of the uterus and their respective 
functions must be regarded as somewhat 
similar but not exactly analogous threats. 
“Castration anxiety” is comprehensible as 
a fear related to a threat to the integrity 
of the sexual organ or its symbolic equiva- 
lent for either sex. The significance of this 
“eastration: anxiety” can only be under- 
stood in the context of the real and im- 
agined importance of the sexual organs and 
sexual functions in the total adaptation of 
individual. 

SUMMARY 
1. A group of 23 premenopausal women 
who had undergoné hystérectomy was stud- 
ied to. determine the importance of posses- 
sion of the uterus in female adaptation. 

2. The cultural and’ individual concepts 


of femininity were discussed pei the im- 
portance attributed to the uterus in main-— 
taining the uniquely female functions was 
described. Of the variety of funetions at- 
tributed to the uterus each was valued dif- 
ferently, depending on the total adapta- 
tional pattern of the patient. 

3. Most women viewed the uterus as one 
or more of the following: 

(a) @hildbearing organ 

(b) Excretory organ 

(c) Regulator and controller of body 
processes 

(d) Sexual organ 

(e) Reservoir of strength and vitality 

({) Maintainer of youth and attractive- 
ness. 

4. Disease or surgery of the female geni- 
tal organs was sometimes viewed as pun- 
ishment for guilt-laden activities involving 
these organs, chiefly, but not exclusively, 


- sexual activities. 


5. Theoretical implications: 

(a) The uterus is regarded by many 
women as an important symbol of feminin- 
ity, onto which is projected attitudes to- 
wards sexual and nonsexual female func- 
tions. | | 

(b) It is suggested that “castration” in 
thé psychoanalytic psychology of both sexes 


may be regarded as a threat of injury to the 


unique organ of sexuality and to the kinds 


of effectiveness identified with each sex. 
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SOMATO-PSY CHOTHERAPEUTIC APPROACH TO LONG-TERM 
SCHIZOPHRENIC PATIENTS: THREE 
YEAR EV ALUATION 


LEO SHATIN, 


In a previous report (2) we described a 
six month demonstration program of com- 
prehensive psychiatric care designed to im- 


prove the behavioral adjustment of long- 
term schizophrenic patients. This program 
was conducted in a general medical hospital 
setting with approximately 200 beds al- 


Jocated to long-term psychiatric patients. 


Ten experimental and ten control pa- 
tients, all with exceptionally poor prognoses, 


were matched individually for age, chronic- 
ity, and ward adjustment. Mean age was 


56.2 years for the demonstration group and 
mean chronicity 
(years since first hospitalization) was 26.7 
and 26.9 years respectively. Their initial 
levels of ward adjustment were equivalent: 
the mean Behavioral Rating Scale score 
(1, 2) was 40.8 (of a possible 100) for the 
demonstration patients and 40.0 for the 
controls.. All available rehabilitation pro- 
cedures were. intensively applied to the 


' demonstration group. The control patients 


proceeded with their usual ward programs. 
The experiment was terminated at the end 
of its 26th week (six months duration). 
Objective ratings were made throughout 
the six month course of the experiment, and 


were quantitatively analyzed. They demon- — 
strated a signifieant degree of behavioral © 
controls it meant an increased | emphasis 


improvement in the experimental patients. 
The control patients made no such improve- 


ment and even showed a slight deteriora- 


tive trend although this trend did not attain 


Statistical significance. 


The present paper reports the liesthe of 


a three year follow-up study on these same 


patients. At the conclusion of the original 
demonstration program, and based upon our 


ro From the Veterans Administration | Hospital 
and Albany Medical College, Albany, New York. 
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experiences with it, a similar type of com- 
prehensive program was gradually insti- 
tuted for all long-term patients in the 
continued treatment section. a 

»This expanded program was necessarily . 
less intensive than its original counterpart, 
and did not include ‘all the innovations 
such as full social and ward intermingling 


with the younger neurotic patients. Nor. 


did the various (and now numerous) staff 
participants attain that high pitch of en- 
thusiasm which had been so prominent in 
the original demonstration program. On the 
other hand, additional kinds of activities 
were made available to the patients. These 
included appropriate programs devised and 
executed by educational therapist and hos- 
pital librarian. Chlorpromazine and reser- 
pine had become available and were pre- 


scribed by ward psychiatrists to all patients 
for whom there was no medical contra- 


indication. Patients were maintained upon 
these drugs so long as they were clinically 
beneficial. 

Hence, deineeinacama and control pa- 
tients began to receive equivalent rehabili- | 
tation treatment following termination of | 
the experiment. For the former this meant 
a watering down of their previously inten- 
sive and multi- faceted program, but for the 


upon comprehensive treatment. 


_ RESULTS 
Three years after the midpoint of the 


| original experiment (or 33 months from its 


termination), sixteen of the twenty pa- 
tients were still available in this hospital 
for follow-up study. In the interim two 
experimental and one control patient had 
died of. mete causes and one control 
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1 
- Intergroup Comparisons of Original Demonstration (D) and 
Control (C) core on Scale 


| Follow-up 33 


| 6th Experi- 
; il Grou hy 9 mental Month 
Origin: P Exppiiment (Termination) Months Later 
D mean score 40.8 51.0 46.0(N = 8) 
(N = 10) | i 
(5 mean score 40.0 31.7 44.8(N = 8) 
(N on 10) 


patient had to another 


hospital for adtive’ ‘tuberculosis. 


These sixteen patients (now eight. ex- 


perimental and eight controls respectively) | 
Were reevaluated by means of the Be- 


havioral Rating Scale. Table 1 presents 
the follow-up results (see column 4). The 
initial (pre-experiment) and terminal re- 


- sults of the original experiment are also 
_ presented in Table 1 for comparison. 


It. is apparent that the demonstration 
group lost ground while the contrgls gained. 
Thirty-three months post-experiment, both 


‘groups are once more side by side’ ‘with 


approximately equal levels of adjustment. 
However, they have met at a point above 
their initial pre-experimental level (mean 
scores now 46.0 and 44.8 respectively as 
against 40.8 and 40.0 initially). 

. The original demonstration and control 
groups had been matched in pairs, patient 


-for patient. All four patients ndw lost’ to 


us came from different matched pairs. It 
was therefore theoretically possible that, by 


chance, the follow-up change in status of 


the two groups was merely a reflection of 
the accidental loss of particular patients 


such as to penalize or lower the demonstra- 
tion group mean score while raising. the 


control group mean score. 
TABLE 2 


Intergroup Comparisons of Reconstituted Demonstration (D) and 


Control (C) Scores 0 an Behavioral Rating Scale 


SHATIN 


6th E 
Reconstituted Pre- Follow-up 33 
mental 
Group Experiment (Termination) ter 

D mean score 40.6 : 53.8 46.0 

(N = 8) | 
C mean score 41.0 34.8: 

(N = 8) ‘ 


In order to check upon this possibility 


the Behavioral Rating Scale records of the 


sixteen survivors (eight in each group) were 
traced back to the beginning of the ex- 
periment. The original demonstration .nd 
control groups were then reconstitute:! on 
the basis of the eight surviving mem)ers 
from each group; those who now consti! ute 
the basic of follow-up. The group niean 
scores (N = 8) were recalculated for their . 
pre-experimental status and’ their  st:.tus 
at the sixth experimental month (tern na- 
tion). These means, together with the 33 
month follow-up means for the (now |he) 
same patients, are presented in Table 2. 
Comparing the pre-experimental st.tus 
of the original (N = 10) with reconstituted 
(N = 8) groups, we note but minimal 
difference. The directions and relative de- 
grees of change (demonstration versus con- 
trol) are equivalent whether N = 10 or 
N = 8. It has not been feasible to make 
significance tests based: upon the sample 


‘size N = 8, for the sample is too small 
‘(and hence the standard error too he 


to yield meaningful results. 

Figure 1 gives a diagrammatic represen- 
tation of the changes in behavioral adjust- 
ment reported in Table 2. It emphasizes the 
final common point at 


cemonstrarion Group MEAN SCORE 
CONTROL GROUP MEAN SCORE (N<8) 


BEHAVIORAL RATING SCALE 
MEAN SCORE 
~) 


(PRE-TEST) (6 MONTHS) ig THS FROM 
TERMINATION 


‘Comparative changes in behavioral 
adjustment at three year follow-up. 
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after an earlier marked divergence insti-. 


= by the experimental treatments. 


DISCUSSION 


‘Three years later, the original demonstra- : 


ies and control groups have converged to 
approximately the same - adjustive level. 
This level is a distinct’ improvement over 
the initial pre-experimental stage. While it 
js only half as good as the point attained 
by the demonstration group at termination 
(8 months earlier), it is considerably 


better than the adjustment level of the 
control group at that termination. The con- 


trols have even been able to reverse, their 
deteriorative trend in moving upward to a 
level of adjustment which is superior to 
their initial status. | | 

These follow-up results might be vari- 
ously explained. It seems to us most reason- 
able to infer that intensive, comprehensive 
treatment, enthusiastically given, yields the 
greatest increment in behavioral improve- 
ment. The less intensive the treatment or 
the narrower its scope, and the less en- 
thusiastic the staff participation, the smaller 
the degree of improvement. The intensive 
and full treatment program did improve 
the experimentals, while a routine and 
merely “adequate” program gave unsatis- 
factory results for the controls. When the 
controls were later given a comprehensive 


program they showed consequent good im- 


provement at follow-up. The experimentals, 
for whom this same program now consti- 
tuted a less intensive effort, consequently 


showed some loss at follow-up. In both, 
cases however, demonstration and control, 


this program was superior to the initial pre- 
experimental treatment program: hence the 
increase in ‘adjustment above that initial 
level for both. KS 

The natural in 
the older schizophrenic age groups, caused 


‘by the disease and/or long years of hos- 


pitalization, may be decelerated or even 


reversed: as witness these results. However, 


a merely adequate hospital care program is 


| 


probably not sufficient to yield such bene- 
fit. The program must. be vigorously and 
enthusiastically pursued, and every atten- 
tion given to the interest and morale of 
staff participants. Formal and informal 
conferences, an atmosphere of cooperation 


among colleagues unimpeded by authori-- 


tative hierarchy considerations, and the en- 
gendering of a sense of pride in the ac- 
complishments of patients and staff as a 
unitary group, all these heighten the interest 
and morale of participants. They are vital 
to the program and necessary for the best 
interests of the patients. 


The findings from this experiment and - 
its follow-up,may be expressed succinctly: 


the greater the rehabilitative effort the 
greater the rehabilitative effect. This 
maxim, simple as it appears, requires re- 
iteration in a period when we seek power- 


_ fully to establish the basis for the etiology 


and treatment of schizophrenia. Effective 
treatment tools are already available to us. 
Let us use them extensively and with en- 
thusiasm. Even for the most chronic schizo- 
phrenias, doubly complicated by problems 
of age, they can yield behavioral improve- 


ment. 


SUMMARY, 

This is a three-year follow-up report of 
the adjustment status of hospitalized long- 
termed schizophrenic patients who had 
participated in a controlled experimental 
program of six months duration. Compre- 
hensive and intensive rehabilitation therapy 
had been given to the experimental group 
whereas the control group had received its 


usual ward treatment program. Both groups 
had been at the same ‘evel of adjustment — 


prior to the experiment. At its termination, 
the experimental group had shown signifi- 
cant improvement in adjustment while the 
control group had shown tendency toward 
deterioration. 


At the conclusion of the saiiectianie the 
patients of both groups began to receive 
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equivalent treatment procedures. These 
were superior to the procedures which the 
controls had received but inferior to those 
which the experimentals had received. 
Three years later, according to the ratings 
of a Behavioral. Rating Scale, the experi- 
mental patients have shown some loss but 
‘not to their initial pre-experimental level. 


_ ~The control group has reversed its deterio- 


rative trend and has eee to a level above 


its initial pre-experimental level. At this 
three-year evaluation study the two groups 
have met and are once again at approxi- 
mately the same level of behavioral! ad- 


justment, but a level well above th::t of 


the pre-experimental status for both 
_ The extent and vigor of the psychiatric 


rehabilitation program determined the re-_ 


habilitative results. The implications 01 this 
were discussed. 
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Pau! Tillich has cited as basic to all 
forms of existentialist thought four con- 
cepts: freedom, finitude, anxiety, and non- 
being (26). These existentialist concepts 
appear in Freud’s 
against a radically non-existentialist back- 
ground. In the following pages, we shall 
try to show (a) the anti-existentialist, 
mechanistic conceptual framework that 


dominated Freud’s ‘initial approach to the 


study of man; (b) how at. various points 
Freud was forced to transéend this frame- 


work in the direction of a phenomenalistic. 


approach based upon the postulate of free- 
dom; and (c) how Freud’s analysis of anx- 
iety, narcissim, and the pleasure-principle 
approximates the existentialist analysis of 
finitude, anxiety, and nonbeing. 


Freud’s general position was scientism. 
He was convinced that science is the only 
source of knowledge. In his words, scienee 
embraces “the whole freld of human ac- 


_ tivity as its own”. and must adopt “an un- 


compromisingly critical attitude” toward 


any other cognitive enterprise—viz., reli- 


gion or philosophy—‘that seeks to usurp 


any part of its province” (17, pp. 203-5). 


Freud’s conception of correct scientific 
method, so far as the study of neurosis was 


concerned, was furnished by nineteenth 
eentury German psychiatry, which Dr. 


Robert K. Knight has characterized as 
“still dominated by the. ‘neurological ap- 


proach as epitomized in Griesinger’s dictum 
‘Mental Diseases are brain diseases’” (22, 


p. 777; ef. 1). This neurological approach, 
however. was almost useless for compre- 
hending or controlling abnormal behavior. 
Freud described the situation by saying 
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. the work of the greatest name in Cermni 
nilasoplathiology (W. Erb’s textbook on electro- 


_ therapy) had no more relation to reality than 


some “Egyptian” dream-book such as is sold 
in cheap book-shépe (10, p. 27). 


And it was. as a practicing therapist that 
Freud ‘found himself required to introduce 
purely psychological explanations and psy- 
chological therapy. 

Freud felt uncomfortable over his“ de- 
parture from physical explanations and 
felt constrained to justify to his medical > 
colleagues the very existence of psycho- 


analysis (13, pp. 250 ff., 9, pp. 17-9, 75-6). 


He offered a practical justification and a 
theoretical one. Pragmatically, psychoanal-— 
ysis works. The existing neurological and 
physiological explanations do not (9, pp.. 
21-2, 342-4). Psychoanalysis must there- 


fore break with all existing physical ex- 


planations and develop its own psycho- 
logical coneepts. On the ‘theoretical level, 


Freud justified this procedure by desig- m 


nating psychoanalysis a stop-gap enter- 
prise, a preamble to true causal explanation. 


The edifice of psychoanalytic doctrine which 
we have erected is in) reality but a_super- 
structure, which will have to be set on its 


organic foundation at some time or another; 


but this foundation is still unknown to us. Se 
p. 338; Ct. 15, pp. 135-6). | 


The above-clted conception of 
explanation as canonical and of psycho- 
analysis as a kind of temporary adjunct to 
biology and biochemistry influenced Freud’s 
entire approach to neurosis and human 
nature. Freud wished not only to correlate 


psychological explanations with physical 


explanations (or, to put it another way, to 
correlate psychological and physical caus- 
ality), but also to model his psychological 
concepts on physical or biological concepts. 
He sought to show that his psychological 
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| concepts were biological prin- 


ciples. He conceived the instincts as “the 
psychological concomitants of biological 


processes,” (17, p. 125). He worked out a 


“topography” or “anatomy of the mental 
personality” ‘with metaphorical regions for 
different functions,. and sometimes even 
sought anatomical counterparts (18, pp. 
28-31). And in the technical language he 
developed, the libido’ was conceived after 


the analogy of an electric current (13, p. 


75; 12, p. 48, footnote)! | 

In general, Freud thought that the hu- 

man personality, so far.as it was amenable 
to psychoanalytic investigation, should be 
conceived in terms of a mechanical model. 
The psyche, -so far as psychoanalytic in- 
quiry is concerned, is to be conceived as 
consisting of various forces, variously lo- 
cated, moving in various directions: the 
repressed forces moving upward from the 


unconscious, the repressing forces pushing 
them back down; the various (sex 
' and ego; in-a later theory, ‘li 
- striving for satisfaction, combining with 
and separating from other instincts (fusion 
and defusion). “Out of the various move- 


nd death) 


ments there is compounded by a kind of 
psychic parallelogram of forces the complex 
movement which is the overt, conscious 
behavior. By an understanding of the forces 
at work and the Jaws of displacement and 
combination, this complex behavior may be 


| reduced td its elements. 
The: specific dispositions and movements : 
of the instinctual forces in a given indi- 


vidual determined by physical events 


& | occurring in the environment or by the 


hereditary structure of the organism. These 


factors determine not only symptoms and. 


phantasies, but the entire character struc- 


ture, whether normal or neurotic. Any 


subsequent. change in the psyche can take 
place only through the operation of counter 
forces. In psychoanalytic therapy, the an- 
alyst throws his weight on the side of the 


beneficent forces and, if the quantitative 
sige is right, tips the scales — the 


~extensa. The psychic forces that 
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petit factors. The analyst, like a sur- 


\/geon, discovers the pathogenic factors, iso- 


lates them, and removes them. | 
The teleological element in human be: 
havior is reduced to a minimum. The e goals 


_ pursued by man are the satisfaction of bio- 


logical drives. These drives may gei de- 
flected, refracted, and compounded ba that 
thé directly pursued goals are the so-called 
higher or spiritual aims, but these spiritual 
values—art, religion, philosophy, even sci- 
ence itself as an end—are substitute forma- 
tions, sublimations, or “aim-inhibited”’ im- 
pulses. The satisfaction of the drive. brings 
pleasure—or is pleasure. Reason, human in- 
telligence, has a purely instrumental, utili- 
tarian function. It provides no new goals. 
It merely enables man to carry on the quest 
for pleasure’ more realistically, to satisfy 
his biological needs (in their crude or ‘‘sub- 
limated” form) expeditiously (16, 
18). 
The approach sthematized nhiowe is based 
upon the Cartesian dichotomy, Man is a 
biological organism, really a machine, res 
analysis speaks of are the shadows, the 


epiphenomena, the “psychological concom- | 


itants”’ 
upon this machine is the human 
cogitans. This mind is constituted by tech- 
nical (2.e., logico-mathematical) reason, 
which discovers sequences and connections, 
and enables man to manipulate the mech- 
anism governing human life. Completely 
absent in this scheme is any concept of 
spirit or subjectivity, any concept of the 
ontological function of reason as the pur- 
suit of the Logos, of the “meaning of life.” 
All those functions of the human mind that 
are not purely rational in the narrow sense 


of physical energy. Superimposed 
lind, res 


of the word are to be understood in terms 


of subrational biological or mechanical 


principles. 
It is precisely this reduction of the nis 


,Atual to the subspiritual that existentialists 


of all ages have protested against. 


ESB = 


| 
| 
ne 
a 
sti 
AL 
wi 
de 
T 
of 
fu 
ju 
ne 
ch 
m 
Fi 
th 
| 
to 
eX 
no 
| ch 


_ FREUD AND EXISTENTIALISM 


The existing subject is neither res cogitans 
nor res extensa, nor can it be identified with 
a chaotic realm of mere emotions. It has a 
which can be analysed....It is the 
analysis of this structure of existing subjectiv- 
ity to which existentialism in all its forms, 


within and outside of pure ener mas 


dedicated itself (26, pp. 741-2). 


The existentialists seek to develop sina 
of explanation that are adequate to the 
full, concrete richness of selfhood, categor- 
ies that are autonomous and that have their 
justification in their empirical adequacy, 
not in their analogical conformity to me- 


chanical biological principles. In the re-. 
maining pages we shall try to show how | 
Freud was compelled at certain points, by 


the exigencies of his empirical inquiry, to 
abandon his Cartesian presuppositions and 


to develop concepts similar to those of the 


| 


% this sabtien we shall try to show where 
Freud approximates the existentialists’ con- 
cept of freedom. The first point to note is 
the complete breakdown in practice of 
Freud’s postulate of Determinism. Freud’s 
original theory of neurosis postulated sex- 
ual experiences in early childhood, involv- 
ing actual stimulation -of the genitalia, as 
the cause of neurosis (13, pp. 148-54). Be- 
tween the years 1896 and 1905 Freud dis- 
covered, to his great dismay, that in many 
cases, the alleged traumatic sexual experi- 
ences which his patients had been able 
finally to “remember” after months of 
analysis had in 
pp. 59-60, 13, pp. 299-300, 9, pp. 320-324). 
They were pure phantas¥. It made no dif- 
ference in the etiology and structure of 
the neurosis whether the childhood ex- 
periences were real or imaginary. And, in 
general, there was no significant difference 
between the childhood environments of the 


normal and neurotic adults.. The important 

thing was the. 

child, the meani 


g he attributed to the 


fact never occurred (10, 


bjective reaction of the 


event. Freud put it. reality” 
was more important than “physical real- 
ity” (9, p. 322, 10, p. 64). And Freud con- 
cluded: 


.. childhood nua of this kind are in 
some way necessarily required by the neuro- 
sis,... they belong to its unvarying inventory. 
If they can be found in real events, well and 


good; but if reality has not supplied them 


they will be evolved out of-hints and elaborated 
by phantasy. The effect is the same, and even 
today we have not succeeded in tracing any 
variation in the results according as phantasy 


or reality plays the greater part in these ex- 
periences (9, pp. 323-4). | 


Freud approached the phenomenological 


method of existentialism, in which the © 


meaning of the fact for the subject is the 
primary datum. Freud might have accepted 
the fact of differing subjective reactions to 
childhood experiences as an ultimate given, 


as something not explainable in terms of 
any etiological factors. He would then have 
approximated the existentialist notion of 
- the choice of a fundamental “project” or 
way of relating oneself to reality, as, in fact, — 


' With this concept of “psychic reality,” — 


Alfred Adler did in his notion of the indi- 


vidual’s style of life (cf. 22). But true to 
his physicalist assumptions, Freud sought 


Vhereditary factors that could cause the dif- 


fering subjective reactions, and also cause 
the phantasies about childhood events. 
Freud postulated certain traumatic 


events in the prehistoric past of mankind, 


involving the murder by the “sons” of the 


father-leader of the “primal horde.” These — 


events produced pathological conditions in 
the psyches of the “sons,” which are trans- 
mitted from generation to generation as an 
“archaic heritage” of phylogenetic memo- 
ries (6, pp. 915 ff., 10, pp. 124-6, 7, pp. 
126-31, 154-60). ss 


In them the individual, wherever his own 
experience has become insufficient, stretches out 


beyond it to the experience of past ages. It . 


seems to me quite possible that all that today 


‘ 
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is narrated in analysis in the form of phantasy, 
seduction in childhood, stimulation of sexual ex- 
citement upon observation of parental coitus, 
the threat of castration—or rather, castration 
itselfi—was in prehistoric periods. of the human 


family a reality; and that the child in its phan- 


tasy simply fills out the gaps in its true indi- 
vidual experiences with true prehistoric experi- 
ences (9, p. 324). 


‘rend consistently maintained the impor- 
tance of this phylogenetic component, rating 
Nt above all environmental influences (18, 


p. 66), even though he realized that the idea © 


of mankind originally living in hordes was 
contrary to the opinion of most. anthropolo- 
gists and that his idea of an “archaic heri- 
tage” contradicted a basic tenet of biology ; 
the non-inheritance of acquired character- 
istics (7, pp. 158, 207-8). His physicalist 
assumption required real, physical threats 
to generate the pathological reactions; fail- 
ing to find these threats in the childhood 
of his patients, he concluded they must have 
‘been present i in the childhood of the human 
\) ‘Apart from its general implausibility, the 
“archaic heritage” theory fails in principle 
as ‘an etiological explanation. Even if we 
‘grant the correctness of Freud’s doctrines 
of fixation, repression, and recovery during 
analysis of infantile memories, all this 
_ merely shows these elements to be necessary 


factors in every neurosis. Given the symp- — 
. toms of an adult neurosis, you can be sure 


you will firid. dissociated fragments of child- 

hood “experiences.” ” What. Freud needs is 

some set of factors present prior to the. out- 
set of the symptoms which will enable pre- 
duction. And Freud was unable to find any 
factors whose occurre s invariably 
followed by neurosis, and in whose absence 
‘neurosis never occurred. 


Ernest J ones put the matter succinctly: 


Freud | has recently commented on the re- 
markable fact that we are even yet (1929) not 
in a position to give a satisfactory answer to 
the apparently simple question of why one 
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_ person develops a neurosis and another does not 


(21, p. 458). 


And Freud himself quite candidly say<: 


~ So long as we ‘trace the development (of a 


V mental process) backwards, the connection ap- 


pears continuous, and we feel we have «ained 
an insight which is completely satisfactory or 
even exhaustive. But if we proceed the rverse 


“way, if we start from the premises inferre:! from 


the analysis and try to follow these up :o the 
final result, then we no longer’ get the in::pres- 
sion of an inevitable sequence of events which 
could not have been otherwise determine:!. We 
notice at once that there might have been an- 
other result, and that we might have been just 
as well able to understand and ade the lat- 
| 


At this point Freud is in practical agree- 
ment with the existentialists, but then he 


goes on to add that “It ig very easy to ac- 


count for this disturbing state of affairs.” 

It is due to our ignorance of the qualitative 
factors in their entirety and, beyond that, 
of the quantitative amounts of these fac- 
tors. ‘“We can.only say at the end that those 
which have succeeded must have been 


stronger” (14, pp. 226-7; cf. 13, pp. 126-8). 


Thus, by Freud’s own admission, psycho- 
analytic explanations work backward in 
time. They trace interrelationships between 


the neurotic pattern in the adult and the. | 


proto-neurotic reaction of the child (infan- 


- tile neurosis). But the initial reaction is not 


causally related to any known antecedent 
factors. Every stage in the development of 
the neurotic pattern—if we accept Freud's 
own account of the situation—is optional. 


Once a step has been taken, we can trace its 
relations with the past; but we cannot pre- 
dict. Freud’s assumption that! if we. knew 


enough about the qualitative and quantita- 
tive factors we would be able to predict re- 


mains a pure conjecture, or, more precisely, 


a deduction from his deterministic premise. 


_ The proof of the premise is, not established 


by anything in Freud’s actu 1 psychoanaly- 
tic enterprise. So far as any evidence pre- 
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sented by Freud is concerned, the existen- 
tiglist assumption of an uncaused, free 
choice is just as plausible. - 

JA more positive approximation to the 
econcet of self-determination or freedom 
gecurs in Freud’s treatment of three topics: 
motives for neurosis, the problem of re- 
sponsibility, and the nature of therapy. 


Freud's original position on the ‘topic of. 


motives is stated i in his ees case (written 
in 1909): | 


A motive for beiite ill is to be distin- 
guished as a concept from a liability to being 
il—from the material out of which symptoms 
are formed. The motives have no share in the 
formation of symptoms, and indeed are not 


‘present at the beginning of the illness. — 
only appear to it (14, p- 53). | 


But in the very next paragraph, Freud goes 


on to discuss the motives for being ill!—as — 


he admits in a footnote added to the Dora 
ease in 1923. And throughout his writings 
we find references to the purpose of a neu- 


resis (15, pp. 336-7; 16, pp. 13, 162; 14, — 


p. 227). The awareness of this teleological 
factor is thenretayally sexnowiedged in the 
concepts of “primary gain,” the purpose for 
which the neurosis develops, and “second- 
ary gain,” the advantage gotten from. the 
neurosis after it has been established (13, 
pp. 341-2, 15, pp. 53-4, footnote 1, 19, pp. 
331-5). This idea of a teleaiaaten! factor 
not only imperiled Freud’s postulate of 
mechanism but also involved acknowledge- 
ment of the correctness of Alfred Adler’s 
insistence that the neurotic character was 
the cause, not the consequence of neurosis 
(9, p. 331). Freud advised his followers to 
recognize “the practical importance of, the 


advantage through illness, and yet not to be 


too much impressed by its theoretical sig- 


Rifieance,” (19, pp. 334-5) and he inter- 


preted the ego-gains “economically” in 


terms of compromise instinct satisfaction. 


However, as we shall try to show in the 


next section, Freud in his actual treatment 


of Narcissism not only approaches the exist- 


entialist (and Adlerian) holistic, volun- 
taristic conception of the genesis of neuro- 
sis, but also approaches a non-biological 
conception of motivation; that is,. neurosis 
becomes a way of relating oneself to reality. 
It was during the years 1914-1920, when. 
Freud was working with the concepts of 


_ego-libido and object-libido (the period of 


the so-called “second theory of instincts’’) 


that his thought was, in general, closest to 


the existentialists’ voluntarism. With the 


working out. of his final “topography” of 


superego, ego, and id, in 1922, the triumph 
of the reductive, mechanical approach 
seemed assured. Freud frequently appeared | 


to conceive of the ego as nothing but a 


pawn, moved by the instinctual forces, re- 
acting “economically” to the dynamic 
movement of impulse and the “topographi- 


cal” stresses of superego and id. And it 


seemed to many critics (and to some ad- 
herents) of psychoanalysis that Freud, 
through his determinism, had absolved man 
from all moral respotisibility. 

Thus Jean-Paul Sartre says that “by the 
distinction between the ‘id’ and the ‘ego,’ 
Freud has cut the psychic whole into two. 


I am the ego but I am not the id” (24, p. 


213). “My unconscious is external to me in 
the way it is external to the physician . 
analysing me.” Sartre then cites Freud’s 
remarks about resistance as a proof thatthe . 
ego is in some way aware of the repressed 


material (24, pp. 215-17). He says: 


If we reject the language and materialistie 
mythology of psychoanalysis, we perceive that — 
the censor in order-to apply its activity with dis- 
cernment, must know what it.is repressing. In 
fact if we abandon all the metaphors represent- 
ing the repression as the impact of blind forces, 
we are compelled to admit that the censor must 
choose and in order to choose it must. be aware 
of so doing (24, p. 218). 


He adds: 


It (the censor) must be the consciousness (of) 
the drive to be repressed, but precisely in erder 


not to be conscious of it. What does this mean 
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if ‘not that the censor is:in bad faith? 
219) 


And he 

How can. the repressed drive “disguise it- 
self” if it does not include (1) the consciousness 
of being repressed, (2) the consciousness of hav- 
ing been pushed back because it is what it is, 
(3) a project ‘of disguise? No mechanistic theory 
of condensation or.of transference can explain 
these modifications. by which the drive itself is 
affected, for the cription of the process of 
disguise implies a veiled appeal to. apnea (24, 
p. 221). ° 
~~ Freud_ himself heihowiedged, long before 
Bertre, the dangers involved in pan-deter- 
minism. He takes explicit exception to the 
complete “objectification” of the psyche 
which seemed to be involved in his meta- 
psychology. In a discussion of moral re- 
sponsibility for dreams, Freud states: 


‘Obviously one must hold oneself responsible 


for the evil impulses of one’s dream ... Unless 
the content of the dream (rightly understood) 


is inspired by alien spirits, it is.a part of my 
own being .. 


. and if, in defence, I say that what 
is unknown, unconscious, and repressed in me 
is not my “ego,” then I shall not be basing my 


position on psychoanalysis. . 


| aan ess in ividual—but to an “id” upon which 


Tt is true that in the sense 
this i ae repressed content: does not belong to 
that 3 is, assuming that I am a morally - 


my ego is séated. But this ego developed out of 
the id, it forms with it a e biological unit, 
it is only @ specially: modified peripheral portion 
of it, it is subject to its influences and obeys the 


- suggestions that arise from the id. For any. vital 


purpdse, a: separation of the ego from the id 
would be a hopeless undertaking (19, pp. 156-7). 


fd goes.on to say that if for “the pur- 
of moral valuation, “T sought to ‘dis- 
regard the evil in the id’ and to ‘not make 


| my ego responsible for it,’ I would still find 


myself psychologically compelled to ac- 
knowledge. my guilt. The person.who pre- 


tends to be ‘better’ than he was created will 


attain nothing more in life than “hypocrisy 
or inhibition.” And Freud coneludes: 


"Phe physician will leave it to the jurist to 


| | 
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construct a responsibility that is artificially 
limited to the metapsychological ego. It js 
notorious that the greatest difficulties are en- 


countered by attempts to derive from such a 


construction any practical consequences not in 
contradiction to human feelings (19, p. 157 ). 


“iter: and few other places (Cf, 18, pp. 
71-83, 15, pp. 29-30, 9, pp. 290-1), Freud 
anticipates Sartre s criticism of the 1ech- 
anistic interpretation of Freud’s 
raphy.” Freud, like Sartre, in effect accuses 
anyone using the metapsychological dis- 
tinction between ego and id as a basis for 
avoiding responsibility of being in bad 
faith.” Indeed, in the above passage. and 
the others cited. Seoul approximates the 
existentialists’ concept of tragic or existen- 
tial guilt which stems from man’s. very 
existence rather than from moral lapses. 
That is, far from replacing the concept of 
bterminians. Freud extends it beyond the 
range recognized by legalists and abstract 


ymoralists to include the ‘unconscious, vital #f 


substructure. 

ba In his conception of psychoanalytic ther- 
apy, Freud in a general way moves from a 
mechanistic position toward a more holistic, 
voluntaristic one. Originally, Freud con- 
ceived psychoanalysis as an art of inter- 
pretation, in which the analyst like an ar- 


cheologist, reconstructed the past from the | 


present fragments. Neurosis was conceived 
rope-wise. The analyst unraveled each 


strand and traced it back to its original 
causes—this symptom to this infantile. 


trauma, that dream-content to that fixation 
point. When the reconstruction was com- 
pleted and the patient was informed, and 
recovered his forgotten childhood memories, 
r he was supposed to be cured (14, p. 362, 366, 
19, p. 248). Freud was forced to modify 
his conception in three a a al respects. 
First, Freud discovered ‘there are various 
kinds of knowing, re psychologically 
are not by any means of equal value” (9, p 
249). The technical, factual 2 thea 
which the analyst acquires and passes on to 
the patient is not sufficient. “The patient 


“topog- 
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has learned silkdlbine that he did not know 
before—the meaning of his symptom—and 
vet he knows it as little as ever.... The 
necessary condition is that the knowledge 
must be founded upon an inner change in 
the patient which can only come about by 
a mental operation directed te that end” 
(9, p. 249). 

“This disconcerting ability in n patients to 
combine conscious knowledge with igno- 
rance” Freud explained “topographically.” 
“The patients are aware, in thought, of the 


“pepressed experience, ‘but the connection 


between the thought and the point where 
the repressed recollection is in some way 
imprisoned is Jacking” (14, p. 363, 9, p. 
379). Or as he put it in a later article: | 


The forgetting of impressions, scenes, events, 
nearly always reduces itself to “dissociation” of 
them. When the patient talks about these “for- 
gotten” matters he seldom fails to add: “In a 
way I have always known that, only I never 
thought of it” (14, p. 367). 

..In the manifold forms of obsessional neu- 


rls particularly, “forgetting” consists mostly 


of a falling away of the links between various 
ideas, a failure to draw conclusions, an isolating 
of certain memories (14, p. 368). : 


This recognition by Freud of a non-tech- 
nical, non-objective knowledge, an insight 
by the patient into the subjective meaning 
of his activities, lead him'to a second change 
in his conception of therapy: the main ob- 
jective now becomes discovering and elimi- 
nating the resistances that call forth and 
(support the “ignorance.” When the resist- 
ances have been overcome, the repressed 
“mfantile memories” are recovered auto- 
matically (14, pp. 288, 302, 363, 366-7, 9, 
p. 257). The notion of the centrality of re- 
sistances lead to the third notion, the analy- 
sis of the patient’s character. As Freud put 
It: ae | 

When the physician i is carrying out 
analytic treatment of a neurotic, his i imterest: is 


by no means primarily directed to the’ ‘patient’s 
character. He is far more desirous to know what 


discovering 


the what instinctual impulses 
lurk behind them and are satisfied by them, and 
by what transitions the mysterious path has led 
from these impulses to those symptoms. But the 
technique which he is obliged to follow soon 
constrains him to direct his immediate curiosity 
towards other objectives. He observes that his 
investigation is threatened by resistances set 


“up against him by the patient, and these re- 


sistances he may justly attribute to the latter’s 


‘character, which now acquires the first claim 


on his interest (16, p. 318). 


("In his notion of the two kinds of knowl- 


edge, Freud comes very close to the existen- 
tialist distinction (to use Paul Tillich’s 
language) between technical reason (con- 
trolling knowledge) which is concerned with 
spatio-temporal-causal _rela- 
tions among things for the purpose of pre- 
diction and control and ontological reason 
(uniting knowledge), which is concerned 
with insight into subjectivity and selfhood. 
In his notion of character-centered resist-_ 


ance and dissociation, Freud comes close to 


the existentialist distinction between unau-’ 
thentic, hypocritical existence in bad ——, 


authentic, resolute existence. 


| IH. 
The existentialist concept of “finit 
is approximated in certain features of 
Freud’s analysis of the “two principles of 
mental functioning” (pleasure-principle and 


reality-principle) and his analysis of nar- 


cissism. The pleasure-principle is a blind 
drive for immediate pleasure, for satisfac- 
tion of instinctual demands without regard 
to conditions or consequences. The pleasure- 
principle is absolutely dominant in the in- 
fant. In the sexual instincts, it manifests it- 
self in auto-erotism; in the ego-instincts, 
as the ego-attitudes of “omnipotence” and 
“wishful thinking.” 


Soon after birth, the pleasure-principle 


is threatened by the, demands of external 
reality (16, pp. 14-7). The individual is 


forced to give up’ both the technique of 
wishful thinking as a means of self-preser- 


ly 
is 

, 

a 

in | 

p. 

d 

S- 

ad 

d 

n- 

| 

28, 

of 

e 
et 
al 

a 

ic, 

r- 

he 

d 

h 

ile 

on 

fy 

ts. 

us 

ly 

ge 

to 


vation and 0 ae as a means of sex- 
ual satisfaction (19, p . 310). The infantile 
“pleasure-ego”’ into a “reality- 


ego,” that takes into account the actual 


constitution 6f the external world (16, p. 
18, 19, p. 312). And “while the ego goes 


'. through its transformation from a pleasure- 


ego into a reality-ego, the sexual instincts 
undergo the changes that lead them from 
their original auto-erotism through the vari- 
ous intermediate phases to object-love in 
the service of procreation” (16, p. 19, 9, pp. 
311-12). 

Narcissism is a condition in ‘wtih the 


‘libido, instead of being attached to objects, 


is attached to the ego as ego-libido or nar- 
cissistic libido. Freud made a theoretical 
distinction between egoism and narcissism, 
which he called “the libidinal complement 


of egoism” (16, p. 31), but in his practice, 


this distinction is not important. The BNO 
_ of the new-born infant is in a state of “pri- 


mary narcissism,” as characterized by the 


delusion of “omnipotence of thought” (16, 


pp. 349-50). The new-born infant feels that. 


it is the eenter of Creation and that the 
world (which, indeed, is not yet differen- 
tiated from the self) may be controlled by: 


- wishes (16, p. 875, 16, pp. 393-4). This 


state of delusional envitinoteniee is a sur- 


from the intra-uterine state. 


_ by being born we have made the step from 
an self-sufficient narcissism to the 
perception of a changing outer world and to 
beginnings of the discovery of objects . 
cannot endure the new state of things for salar 


(and): periodically revert from it, in our sleep, ~ 


to our former condition. of absence of stimula- 
tion and avoidance of objects (12, p. 104). 


Ry entually the infant j is forced to renounce 
his- narcissism, to abandon the pleasure- 
principle, Yet, in all of us there remains a 
yearning for the intra-uterine (or suckling) 
state, and if the external world becomes too 
threatening, we withdraw our libido from 


objects and turn it back upon our egos. This 


| 
| 


transformation of object-libido into exo- 


libido is narcissism.” 
Freud intefprets this conflict between 


narcissism or pleasure-principle and reality 
in terms of infantile libido demands :ind 
specific threatening situations—severity ‘of 
birth, weaning traumas, toilet-training con- 
flicts—or the “memory” of certain spe: ific 
prehistoric t But occasionally 
transcends the biological-utilitarian fr: :ne- 
work. Narcissism is seem as a basic attiiude 
toward life, as a way of relating ones«'!/ to 


being. And the reality- principle then ap- - 


pears as the of finitude. 
The reality which shatters man’s narcis~ism 
and dethrones the pleasure-principle 1 is not 
this or that privation. It is categorical 
privation, privation imposed by the very 
structure of Existence itself—space, time, 
causality. 


_...the power which has chet this devel- 
opment upon mankind, and still to-day maip- 
tains its pressure in the same course, is known 
to us; it is, again, the frustration exacted by 
reality; or, if we give it its great name, it is 
the struggle for life, anankeé (9, 


310). 


(In the mind of the vaeeaia the child shall 
have things better than his parents; he shall not 
be subject to the necessities which they have 
recognized as dominating life. Illness, death, re- 
nunciation .of enjoyment, restrictions on_ his 
own will, are not to touch him; the laws of na- 
ture, like those of society, are to be abrogated 
in. his favor; he is really to be the center and 
heart of creation.... (16, p. 48). . 

.. hate originally betokens the relation of 
the oa to the alien external world with its flux 
of stimuli (16, p. 79). 

The relation of hate to objects is older than 
that of love. It is derived from the primal re- 


pudiation by the narcissistic ego of the external 


world whence flows the stream of stimuli (16, p. 
82). 
Neurosis and psychosis are both of them an 


expression of the rebellion of the id against the 


outer world, of its “pain,” unwillingness to adapt 


itself to necessity—to ananké, or, if one prefers, 


of its incapacity to do so (13, p. 279). 
In the scientific attitude toward life, there is 
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- ness, contingency, and alienation. 
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no longer any room for man’s omnipotence; he 
has acknowledged his smallness and has sub- 
mitted to death as to all other natural necessi- 
ties in 2 spirit of resignation (6, p. 375). 


Freu also cites the mature writings of 
Leonar:|o da Vinci, which “contain the deep 
wisdom of his last years’ and which 
“breathe the spirit of resignation of the man 
who subjects himself to the laws of nature 
and expects no alleviation from the kindness 
or grace of God” (13, p. 106). 

In the passages quoted above and in his 
entire treatment of religion and the prob- 
lem of happiness in The Future of an IIllu- 


gion and Civilization and Its Discontents, 


Freud approaches the existentialists’ de- 
seription of the experiences of transitori- 


In existentialist thought, the experience 
of finitude depends upon an experience of | 
something transcending finitude. In Tillich’s 


. is the double-sided experience of 
the existing iibibot as bound to transitoriness. 
and as transcending it in the awareness of the 
trans-temporal. ‘The existing subject is aware 
both of its belonging to the infinite and of its 


being excluded from it and surrendered to fini- | 


tude (26, p. 743). 


In Freud, this awareness of a relationship 
to the trans-temporal and the infinite ap-. 
pears in the treatment of primary narcis- 
sism, of the Nifvana- principle, and, in a 
very rudimentary way, in his later concept 
of Eros. 

Most of Freud’s descriptions of narcis-— 
sism, particularly his clinical descriptions, 
deal with the so-ciilled “secondary narcis- 
sism.” The secon narcissism represents 
man’s anxious (and unsuccessful) attempt 
to escape the threat of non-being revealed 
in the expérience of finitude. This secondary 
narcissism involves an ego-ideal (super- 
ego), guilt, and perfectionistic strivings. 
Freud’s account of “primary narcissism” is 
quite sketchy. In part, he seems merely to 
be describing the traits of the adult sec- 
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ondary narcissism and applying them to the 
infant. But primary narcissism is also a 
complete merging of the individual ego with 
the other. This element in primary ‘narcis- 
sism is described in the opening pages of 
Civilization and Its Discontents, where 
Freud discusses the “oceanic feeling” al- 
legedly at the base of religion. Herbert 
Marcuse (23) seeks to build on this a theory 


of creative narcissism, in which the indi- 


vidual is united with the world. But Freud 
himself regards primary narcissism as in- 
fantile and unauthentic. ‘Man cannot re- 
main a child forever;, he must venture at 
last into the hostile world” (4, p. 86). Man 
must give up the illusion of a loving God. 
He must in the spirit of resignation subject 


himself to ananké and expect “no allevia- 


tion from the kindness or grace of God.” 
Here, again, Freud is closest to Sartre, 


“whom Tillich calls in this connection the 


-most radical and most consistent of the 


_ existentialists (25, pp. 149-50). For Sartre, 
_ the attempt of the free individual (the For- 
itself) to find security by uniting with the 


Cosmos (the In-itself) is futile and self- 
contradictory (24, pp. 198-99). : 
Freud’s final theory of the instincts, 
the Death-instincts seek to break down or- 
ganic compounds into their inorganic com- 
ponents, while the Life-instincts seek to 
build living forms into more complex struc- 
tures. Thus the Death-instinct appears pri- 
marily as a disintegrating force (an expres- — 

sion of non-being). However, in certain 

places, death is identified with peace, with © 
release from tension. In fact, pleasure itself — 
is absence of stimuli, and the primordial. 
goal of life, lying at the root of the pleasure- 
principle itself, is the elimination of excita- . 
tion (11, p. 71, 14, pp. 255-56, 18, p. 66). 
Thus, Life itself is something unwished for 
and “we are obliged to place all the results 
of organic development to the credit of 
external, disturbing and distracting influ- 
ences” (11, p. 46, cf. 18, pp. 66-67). (Freud 
abandoned this extreme view in 1924 and | 
held there were three principles: the pri-— 
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mor@gial Nirvana-principle representing the 
death-instincts, the pleasure-prineiple rep- 


resenting the life-instincts, and the reality- 
principle representing the external world.) 
(14, p. 257). 

Finally, one finds in some of Freud’s later 
writings (20, 19, pp. 348-50) the Life- 
instincts identified with Plato’s Eros or 
Empedocles’ philia and regarded as-a bind- 
ing power which unites things together. in 


larger totalities. (Edith Weigert has dis- 
cussed this point (Cf. 27.) ). Thus, in certain 
_. features of his treatment of primary nar- 
_  cissism, of the death-instincts, and of the 
_ _ life-instincts, we find a touch of- mysti- 


cism-—an awareness of a greatly sought 
after unity of the part and/the whole. It 
is because man “remembers” this unitive 


state that he is able consciously to experi- 
ence. finitude, rather than simply to be 


finite. And this brings us to our last two 
ncepts: anxiety and non-being. 
In existentialist thought, anxiety is the 
awareness of non-being. Non-being is one 
of the most difficult existentialist concepts. 


-It'can only be presented symbolically, not 


described. But we may (inadequately) de- 
scribe it as annihilation, destruction, loss 
‘of meaning, of purpose, of substance. Freud 
originally conceived anxiety as an auto- 
matic, biologically necessitated outcome of 


4 sexual repression. He later explicitly re- 


pudiated this conception and held that it 
is the anxiety that causes the repression 


7 (5, p. 50). Anxiety is a defense-reaction to 


a traumatic situation, a traumatic situa- 
tion being one that the individual feels he 
cannot cope with Freud believed that every 
individual in the course of his development 
encountered five great danger situations, 


each of which produced anxiety .({5, pp. 


96-105, 17, p. 116). The first is birth itself, 


and birth-anxiety is the prototype ofall 


cele anxiety-reactions. The second 
“is the absolute helplessness of the child in 
“the external world. The third arises when 
the child becomes aware of its dependence 


upon the parents. The threat of loss of 


parental love, particularly separation from 
the mother (the woman ‘who tends), be- 
comes a source of anxiety. The fourth js 


castration anxiety, arising in the conflicts. 


with the parents during the Oedipus phase 
(5, p. 108). And the fifth is super-ego 
anxiety, the super-ego being an internaliza- 
tion or introjection of external authority, 


particularly the parental authority opera-— 


tive in the Compe. and castration com- 
‘plexes. J 


To existentialist analysis, ‘great 


danger situations are “reminders”, of the 
threat of non-being) Birth, separation from 


the mother, castration are symbols of an- 
nihilation. Freud’s explicit approach is the 
reverse of the existentialists’. Anxiety is a 
reaction. to specific, physical threats. All 
generalized anxiety—anxiety of Fate, anx- 
iety of death—is reducible to castration 


anxiety (5, p. 88). Even castration anxiety 


itself develops only because “castration be- 


comes, as it were, imaginable through the 
daily experience of parting with the con- 
tents of the bowel and through the loss 


of the mother’s breast which is experienced | 


in weaning” (5, p. 87). It is only by virtue 
of the difficulties that Freud finds with his 
approach that he shows any similarity to 
the existentialists’. 

One difficulty birth-anxiety, 


which is supposed to be the prototypic ex- 
perience of separation. 


The first anxiety experience, of the human 
being at least, is birth; and this means, objec- 
tively, separation from the mother. ... It would 
be very satisfactory if anxiety as the symbol of 
a separation were to be repeated on the occasion 
of every subsequent separation, but unfortu- 
nately the applicability of the agreement I have 
just spoken of is discounted by the fact that, 
subjectively, birth is not experienced as a sepa- 
ration from the mother, since the mother, in 


the role of object, is entirely unknown to the 


narcissistic foetus (5, p. 89). 
Here Freud virtually (but not explicitly) 


identifies the birth or separation anxiety. 


with anxiety over loss of primary nar- 


A 


cissism, as can’ be Sows by a 
passage already cited: 


.. by being born we sos made the step 
en an absolutely self-sufficient narcissism to 
the perception of 'a changing jouter world and to 


the beginnings of the of 


(12, p. 104) 


In existential st terms, the separation is 


not from the mother as an object. It is the 


disruption of the unitive state of ego and 
world (finite-infinite) ; it is the transition 
from essential being (and the oceanic feel- 


ing) to existence as “standing out from” 
_(ex-sistere). Freud, of course, does not go 


this far; and his agreement with the ex- 
istentialists shows up only in his admission 
that there is no “realistic” basis (7.e., in 
terms of the mother as ——- obj ect) 
for birth-anxiety. 


Another negative agreement comes from 


Freud’s failure to find any correlation be- 
tween severity of environmental threat and 
subjective-reaction—the same problem that 
originally plagued him ‘with respect to 
sexual traumata. To save his reductionistic 
hypothesis, Freud had to have recourse to 


“phylogenetic memories.” Finally, he could 


find no reason why childhood anxiety- 
reactions to danger-situations were 
in adults. 


Why are not all neuroses merely episodes in 


- the individual’s development which becomes a 


closed chapter when the next stage of develop- 
ment is reached ? Whence comes the element of 
permanency in these reactions to danger? 
Whence springs the preference over. all other 


affects which the affect of anxiety seems to en- 


joy'in alone evoking actions which we distin- 
guish from others as abnormal and which in 
their inexpediency obstruct the stream of life? 
In other words, we find ourselves abruptly con- 
fronted again by the oft-repeated riddle: What 


is the source of neurosis, what is its ultimate, its 


specific, underlying principle? After decades of 
analytic effort this problem rises up before us, 
as untouched as at the beginning? (15, p. 120) 
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It seems to us that Freud, in fact, did ~ 


~ better tlian he knew, and that the elements 
for a solution to the problem-of anxiety are 
present in Freud’s thought and need only 

e rendered explicit and freed from the 
reductionistic framework in which they are 
embedded. In two places Freud virtually 
states that the adult uses the ideational 
content of his early experiences to formulate 
or symbolize his “encounter with nothing- 
ness.” In his analysis of religion, Freud ~ 
states that the idea of God represents a | 
utilization by the adult of childhood father- 
images for the purpose of representing the 
adult’s experience of the threatening outer 


world (4, pp. 41-2, 17, pp. 208-9). And in 
his treatment of castration-anxiety, Freud 
states that the castration complex derives 


from the high narcissistic cathexis of the 
penis, rather than from its intrinsic bio- | 
logical value. The penis may be a symbol 
of productivity and masculinity, may ap- 
pear as pars pro tota for “the man” or the 
species. This symbol-function of the penis, 
along with the phenomenon of penis-envy, 
suggests that the penis is a symbol of 
omnipotence, of exemption from the threat 
of non-being. Thus: in these two points, 
Freud approaches the existentialist concept 
of anxiety; but for the most part, Freud in 
his explicit analysis of anxiety remains 
within the framework. of his reductionist, 
anti-teleological approach. 

It has: been said many times, by neo- 
Freudians and other critics, that Freud was 
a product of his times and that his ideas 
are bound to an obsolete mechanistic ap- 
proach to human nature. We hope the 
above analysis has shown that Freud was 
more than a product of his times, that by 


virtue of his creative genius and his radical 


openness to experience he was able to 
transcend his inherited mechanistic frame- 
work, and that not only his empirical ob- 
servations but also his metapsychological. 
concepts are quite compatible with the cur- 
rent existentialist to man 
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PSYCHOLOGIC CHANGES INDUCED BY RESERPINE THERAPY ON 


& 


‘A GROUP OF SEVERELY PSYCHOTICS 


ROLAND H. TANCK, 


The of tranquilizing 
agenis in the treatment ‘of psychiatric dis- 
orders has emphasized the need for inter- 


disciplinary research studies of the psycho- 


logic ‘effects of these drugs. Accumulated 
research is already voluminous and there 
are no signs of diminishing popular or sci- 
entific interest. In this study 20 psychia- 
trists, 3 psychologists, and 25 nurses and 
attendants at St. Elizabeths Hospital took 
part, in evaluating the effect of reserpine? 
therapy on severely disturbed psychotic pa- 
tients who had not responded to other forms 
of.treatment. This group of patients was 
used for a parallel psychiatric study by 
Hoffman and Konchegul (3) who reported 
in terms of hours that patients spent in se- 
clusion, in need for restraint, and in general 
ward behavior. 

The measures selected include the Multi- 
dimensional Scale for Rating Psychiatric 


Patients (MSRPP) (6), an abbreviated 


Wechsler Bellevue Intelligence Scale, and 
Rorschach Ink Blots which were evaluated 
according to Klopfer’s Rorschach Prognos- 
tic Rating Scale (RPRS) (4). | 


SUBJECTS | 
Eighty-eight of the most excited, com- 
bative, hostile, and restless patients to be 


found in four major administrative services 
housing 2400 patients were selected for © 


study. Their ages ranged from 18 to 60. 


*Bureau of Naval Personnel. Study conducted 
while the author was associated with St. Eliza- ~ 
beths Hospital, Washington, D. C. The coopera- 
tion of the staff of this institution in gathering the 
data especially the assistance of Dr. Albert 
D. Annis, St. Elizabeths Psychology Branch, in 
the preparation of this paper is gratefully acknowl- 


* Trade name Serpasil by Ciba Pharmaceutical 
Products, Summit, N. J., the supplier of the drugs 
and the Slatieho used i in this study. 
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Each service chief was asked to select 
either 20 or 24 of the most disturbed pa- 
tients regardless of diagnostic classification 
and to indicate the upper and lower quar- 
tiles in degree of disturbance. These pa- 
tients were scattered over several disturbed 
wards in two of the services and in the other 
two services resided on one ward with about 
25° highly disturbed patients. 


PROCEDURE 


The research design was essentially the 
usual experimental-control group type of 
study but repeated after a reversal of treat- 
ment at the midpoint. 

All patients in the sample | were divided 
into matched pairs on the basis of age, 
length of hospitalization, diagnosis, and ‘se- 
verity of illness. One of each pair was as- 
signed to Group I or Group II as deter- 
mined by a table of random numbers. The 
results of matching are shown in Table I. — 

One-fourth of the 88 patients were above 
45 years of age and 7 were 25 or younger. 


The length of time in the hospital: ranged 


from 7 months to 22 years with 11 patients 
being hospitalized for at least 10 years and 
65 being hospitalized for at least 2 years. 
Of the 88 patients selected, 58 were Negro 
and 30 were white. Sixty-four of the group © 
were male. | 
Chronologically, the research design de- 


veloped as follows: 


1. Both Group I and Group II were given 
the initial evaluation with all measures-~ 
during the week preceding, the start of_ 
therapy. 

2. Group Lreceived reserpine for 7 wails 
and Group II received a placebo. _ 

3. During the seventh week both groups 
were given a second evaluation to determine 
the effects of tréatment. 


j 


| 
J 
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TABLE 1 “Give 2 mg. by mouth daily unless’ 


Distribution of Patients in Group I and | side effects appear in which case reduce | 
"Matching Variables e dose to mg. per day. Give an 
additional 5 mg. intramuscularly on 
Avg. | mo in| Disgnosis dai Dis- the third or fourth day. Repeat this 
| | pital : for two or three days. If there is no { 
Groups| 37.2 55.3 | 35 Schiz’ | 12 most marked improvement, increase to 10 
| other? | 11 least mg. per day I.M. daily until desired 
Group |-37.3 38 Schiz? | 10 most tranquilizing effect is achieved. There- 
N-# a5 6 other‘ | 11 least after continue only on oral medication i 
1 Includes 16 catatonic, ‘5 ‘catatonic-paranoid, with occasional “booster” doses of 5 pa 
1 hebephrenic, 1 hebephrenic-catatonic, 1 hebe- mg. 1. M. P. Rw 
, phrenic, 9 paranoid, 2 ‘schizoaffective, and 1 un- 
differentiated. MEASURES 
2Includes 3 chronic brain syndrome, 1 paretic, | ( 
1 depressive reaction, 1 involutional, 1 psycho- go : 
pathic personality, 1 feeble-minded, RATING 
sis undifferentiated. CHIATRIC PATIENTS 
Includes 15 catatonic, 3 catatonic-paranoid, Thi | d 
4 hebephrenic, 1 hebephrenic-catatonic, 1 hebe- = +8 psychiatric rating scale was de- I 
phrenic-paranoid, 11 paranoid, 1 schizoaffective, signed for use in VA hospitals to evaluate " 
and 1 undifferentiated. _ treatment programs. It consists of 62 brief 
4 Includes 4° chronic brain syndrome, 1 manic. a 
depressive, and a sociopathic personality. scales which rate the patient’s motor ac- h 
a : _ tivity, stream of talk, physical complaints, ti 
4, At the end. of the seventh’ week, the emotional reactions, orientation, delusions, 
_ -treatments were reversed without any ap- hallucinations, and persistent thoughts and 
|. parent interruption so that the group which ‘impulses. Forty items in this scale are rated 
received the placebo was now given by psychiatrists after a 45-minute inter- h 
reserpine and vice versa. view with the patient. Twenty-two items t] 


5. A third evaluation was made with all deal with ward behavior and are filled in 
measures during - fourteenth week of by the nurse or attendant most familiar 
treatment. with patient’s ward habits. This rating 
. No one involved. in the eceahictiadibads was scale may be analyzed in terms of factors 2 
what type of medication any patient which are relatively independent dimen- 
received. As can be expected, many psy- ‘ions of behavior, and patterns which rep- 5 
- ehiatrists felt they ‘could guess which pa- Yesent a more general syndrome of behavior. 
tients were receiving the drug, but these In addition, an oVerall morbidity score may 
guesses were frequently in error. Only the be determined which is based on the pa- 

_ study coordinator of the hospital staff knew tient’s deviation from an empirically de- “ 
the exact identity af “Medication A” and termined norm for each of the 11 factors 
“Medication B” which were distributed to 
the wards. The above labels could have | 
‘meant reserpine in one ward and placebo This-test was intended to determine the 
in another. The: placebo could not be dis- | subject’s ability and willingness to make 
tin guished from the reserpine in taste, smell, creditable responses to certain fixed intel- 
or appearance. | lectual tasks. The distractability of these 

The physician in charge recommended disturbed patients made it impossible for 
the following dosages with instructions that many of them to remain cooperative over 4 
amounts be individualized according to the long period of time. Thus, an abbreviated 
| form consisting of Information, “Block De- 
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sign, Similarities, Digit Sphn and Voeabu- 
lary subtests of Form I was chosen. | 


RORSCHACH INK BLOT TEST 


An individual was adminis- 


tered according to Klopfer’s Prognostic 
Rating Scale (RPRS) procedure. This scale 


. attempts to predict the response of patients 


to psychotherapy by measuring what Klop- 


fer terms “ego strength” as reflected in the 
' patient’s use of shading, color, movement, 


and the accuracy of Rorschach associations. 
In order to be included in the Rorschach 
data, a patient was required to give at 
least one scorable response during each of 
his three Rorschach interviews. This re- 
duced the number of cases to 27 in the 
Rorschach data for each of the two groups. 
The Rorschach protocols were scored by 
an experienced clinical psychologist on the 
hospital staff who had no knowledge as to 


the type of treatment the patient received. 


RESULTS 4 


Although test-retest measures would be 
helpful in tracing each group throughout 


the study, the data presented will stress 


the comparison of the control and experi- 
mental groups. Significances were deter- 
mined by a “t” test of differences between 
differences. ~~ 


MSRPP MORBIDITY SCORE 


This score is based on the deviation- lof 
the 11-factor scores from the normal score 
for that factor. Thus, a high seore would 
imply high morbidity and a low score more 
normal behavior. Results are ‘sho in 


Table 2. 


The morbidity score of the average pa- | 
tient in this study exceeded 90 per cent of 
the scores in Lorr’s normative psychiatric 


population. Thus, the nature of this sample 


would tend to make positive results easier 
to obtain than with a less disturbed group 
since the amount of change is to some ex- 
tent dependent on initial morbidity. ==. 
The relatively greater effectiveness of 
reserpine therapy in reducing morbidity 
during the first 7 weeks is shown not only 
by the comparison of averages, but also’ 
by examining the manner in which indi- 
vidual cases were affected. After the first 
7 weeks, 86 per gabe of the patients initially _ 


TABLE 2 
Mean MSRPP morbidity scores for indicated periods of measurement and sees 2 
Group Medication Pretest | Direction of change Diff. S.E. pitt, P 
Reserpine | 51.15 | 36.18 | Lower morbid-| —14.97 2.72 | .o01 
ity 
IT -Plagebo 48 .84 48.13 | Lower morbid- ~0.71 | 2.52 n. 8. 
ity 
I minus II | oy 14.26 | 2.34 | .001 
 Seeond 7-Week Period 
Third measure | Direction of change Diff. S.E. piff. P 
| 
I | Placebo | 36.18 38.86 *| Greater mor-| +2.68 g 1.92 Nn. 8. 
bidity 
II Reserpine 48.13 45.09 | Lower morbid- —3.04 2.0.) be 
I minus II | 5.72 | 3.61 | ns.” 
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on Teserpine « a lower morbidity 
(P: < .01). Only 48 per cent of those 
receiving reserpine after 7 weeks of placebo 
showed any decrease jor ORCAS on this 
rating scale. | | 

.MSRPP FACTORS 
Each factor score is based on the patient’s 
‘rating on a three to five step continuum on 
four té seven scale items which are related 
to certain dimensions of behavior. During 
the first 7-week period, it was indicated that 
patients on reserpine became more com- 
pliant, submissive, and less withdrawn. 
They also exhibited less paranoid projec- 
tion, were better organized conceptually, 
showed less motor disturbance than those 
in the placebo group. These trends were 
- shown by changes in the factors of Sub- 
missiveness-Belligerence (P < .001), with- 
drawal (P < .001), Paranoid Projection (P 
.005), Compliance-Resistiveness (P. < 
.02), Conceptual Disorganization (P < 
_.025), and Motor Disturbances (P < .05). 
The factors of: Depressive versus Manic Ac- 
tivity level, Melancholy Agitation, Percep- 
tual Distortion, and Grandiose Expansion, 
did not reach the .05 level of significance. 
During the second 7 at eeks, the reserpine 
group reacted by making changes in the 
‘same direction as the reserpine group of the 
first, 7 weeks, but in no instance did these 
changes reach the .05 level of significance 
.. when _— with the’ placebo group. 


"PATTERN SCORES 


Pattern scores reflect the total number of 
times the patients’ ratings agree with those 


of a given pattern type. Three patterns, 
Manic Excitement, Panicky Agitation, and 


Mournful Depression are defined by Lorr 


as being typical of the affective psychoses; 


and the other:three patterns, Resistive Iso- 
lation, Ps¥chotic Reorganization, and Schiz- 
-ophrenic Disorganization are more common 
to schizophrenics. A significant “difference 
between the reserpine and placebo group 
for the first_7 weeks occurred only in the 
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pattern 
(P < .001) where the reserpine group 
showed a great improvement characterized 
by better verbal communication. . 

During the second 7-week period, the 
changes in the nt Panky Disorganiiza- 


Schizophrenic 


tion (P < .05) and Panicky Agitation (P< 


.05) patterns suggest that the patients ‘end 


to become more communicative, but. also 
more dysphoric. The changes in the other 
patterns did not approach the .05 level of 
significance for either 7-week period. | 


WECHSLER BELLEVUE Pi SCALE 


Changes in the Wechsler Bellevue otal 


weighted scores during the atudy are shown. 


in Table 3. 
Uniform and sizeable gains by the reser- 


pine’ group when compared to the placebo, 
group were shown more consistently on the 


Wechsler-Bellevue Scale than on any other 


measure of the study. The groups:not only 


performed significantly better on most sub- 
tests after reserpine, but. also were able to 


show comparable gains for both 7-week 


periods of medication. 


When compared with the control group, 


the Vocabulary subtest reflected the largest 
gain (P < .005 first 7 weeks and P < .00! 
second 7 weeks) in. weighted scores after 


reserpine therapy. Similarities and Block 


Designs made the smallest gains (P < .10 
to P < 35). This suggests that greater im- 
provement can bé expected in communica- 
tion than in the problent-to functions. 


RORSCHACH RESUTS. 


In this scoring of the Rorschach, the 
patient’s movement, shading, color, and 
form ratings were added to give a measure 
of adjustment potential. Results are shown 
in Table 4. Only 54 of the 88 patients (27 
in each group) were willing and able to give 
scorable responses and are included in the 
results. The two subgroups. used in the Ror- 


schach results did not show any significant 
_ difference in age, length of hospitalization 
_ or in the initial measures. | 5 
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TABLE 3 


Mean ‘otal weighted s scores 8 for abbreviated Wechsler Bellevue Scale for indicated pee and medications 
First 7-Week Period 


Group Proten Second Direction of change pie. | | P 
I Reserpine 17 .30. 25.96 | Better perform- +8.66 © 1.84 .001 
| ance 
Placebo 20.40 21.26 Better perform- | +0.86 n. 
I minus II 7.80 2.45 | .005 
Second 7-Week Period 
"Group Medication |  |Third measure| Direction of change Diff. S.E.piff. P 
Placebo 25.96 22.97 | Poorer perform-| —2.99 1.43, 05 
II Reserpine 21.26 26.12 Better perform- +4.86 1.62 005 
I minus II | 7.85 | 2.44 | .005 
TABLE. 4 
M ean total RPRS scores for indicated. medications and periods 
First 7-Week Period | 
roup cation ‘Pretest Direction of change Diff. S.E. pitt 
.: Reserpine —4.13 —2.78 | Better progno- +1.35 0.446 | .005 
IT Placebo —3.28 —2.71 | Better progno- | +0.57 0.351° | ns 
I minus II 0.78 | 0.671 | ns 
Second 7-Week Period. 
Medication Third measure! Direction of Diff. S.E. piff. P 
I Placebo —2.78 —2.81 | -Poorer progno- —0.03 0.381 n. 8 
II Reserpine ~2.71 —2.42 | Better progno- | +0.29 | 0.298 | ns 
sis 
I minus II - 0.32 | 0.572 | ns 


The average initial RPRS score of the 
subjects of this study would fall into a 
category which. Klopfer describes as 
difficult case that may be helped somewhat, 


but is generally a poor treatment prospect.” 


The average score remained in the above 


category after reserpine treatment in spite 
of a small advance in the direction of a 
better prognosis. Whatever change in scores 
was obtained in the total RPRS score for 
both groups can be almost entirely ac- 
counted for by the changes in the color 
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component. As. in the other measures, it 
was shown that the amount of gain was 
greater for the group which had reserpine 


during the first aaa period than the 


second. - 


All three measures: show that the group 
which received reserpine initially benefitted 
more than the group which had received 
reserpine only after placebo treatment. This 
_ difference in results was not anticipated 
and the experiment was not designed to 
give an answer to this problem. A third 
group of patients matched with the other 


two and receiving only placebo for the full | 


14 weeks would have been a valuable addi- 
‘ tion. In the absence of experimental findings 
it can only be assumed that, certain subtle 
psychologic factors such as the greater 
initial enthusiasm ofthe patients and. hos- 
pita| personnel, and the sudden change in 
the social. climate of the wards upon chang- 
ing to a medication routine may have com- 
bined more advantageously with the drug 
effects in the case of group which received 
the reserpine before the placebo. It is also 
possible that many of the group which re- 
ceived the placebo before the reserpine 
became disappointed and reacted by be- 


coming more resistant to showing any be- 


havioral improvement. While no adequate 
explanation for the unequal effectiveness of 
reserpine on the two groups is possible, it 
seerns plausible to assume that this dif- 
ference is due to psychologic rather than 
_ physiologic factors. The temporary nature 


of reserpine therapy was indicated by the 


tendency of almost all measures to revert 
to the direction of their prereserpine status 


1. Barsa, J. A. ann Kuen: N. Combined reser- 
: ‘pine-chlorpromazine therapy in disturbed 
Am. J. Psychiat., 3: 780-785. 
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SUMMARY AND CONCLUSIONS 

Kighty-eight psychiatric patients, nearly 
all schizophrenic and all iaiatibeied to be 
among the most severely disturbed, were — 
divided into matched pairs to form an ex- 
perimental (reserpine) and a co trol group 
( placebo). A preliminary evaluation - -Was 
made using Lorr’s Multidimensional Scale 
for Rating Psychiatric Patients, an abbre- 
viatedWechsler Bellevue Intelligence Scale, 


and individual Rorschach. The experimental | 


group then received reserpine and the con- 
trol group placebo for a period of 7 weeks, 
Then a second evaluation was made. The 
medications were reversed and a third meas- 
ure was made 7 weeks after the ge in 
medications. _ 

Results show that the average patient 


of this study becomes*more compliant, sub- 


missive, communicative, and outgoing, but 
perhaps somewhat more dysphoric after 
reserpine therapy. Intellectual functioning 
as shown by Wechsler-Bellevue péerform- 
ance is impfoved, but there seems to be no 
significant improvement in potential ego 
strength as shown by the sppire tion of © 
Klopfer’s Prognostic Rating Scale to the 


A decrease in pathology was suggested by 
the three measures which were employed. 


The beneficial effects of reserpine were more 


pronounced for the group which had. re- 
ceived reserpine initially |than for the group 
which had received reserpine after a period 
of placebo treatment. It was further sug- 
gested by these measures that patients 
changed from reserpine to placebo do not 
maintain the gains made on the drug. © 

The relatively greater gains for the 
reserpine group during the first 7-week 
period suggest the importance of nondrug 
factors which must be taken. into account 
in any subsequent research. 
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EEECTRIC SHOCK ‘CASUALTIES 


NAOMI RASKIN, 


with the of the tranquil- 
izing drugs the number of electrie shock 


- treatments has decreased, EST is still a 


treatment of choice in cases of severe de- 


pression. It is considered a safe method of 


treatment, for the number of deaths re- 


portedly caused directly or indirectly by 
EST is small, while treatments have risen 
to very large numbers indeed. Kolb and 


Vogel (19) have estimated fatalities due | 


to EST as 0.5 per one thousand cases, 


Impastato and Almansi (15) as 0.8 per 


one thousand cases. — 

“Kaldeck and- his (17) 
pressed the opinion that physical risks of 
EST are minimal. Kalinowsky and Hoch 
(18) state that fatalities are extremely rare 
in EST, and express the opinion that the 
connection * between death and. EST. is 
doubtful in some of the cases so reported. 
On the other hand Maclay (23) warns not 


. to take risks lightly merely because the 


patient is mentally abnormal. 


_ Pulmonary ‘and cardiac complications 


have been considered the main cause of 


death, the post-mortem cardiac pathologic 


findings being predominantly coronary 
sclerosis with recent or old myocardial in- 
farcts. The patients | who died following 


EST were found to have been suffering. 
from severe hypertension, coronary disease, 
general and cerebral ‘arteriosclerosis; neph- 

itis or tuberculosis, prior to EST (7, 16, 


26, 29, 32, 9, 24, 33, 13, 22, 20, 12), but 


findings at autopsy did not always ex-. 


plain clearly the mechanism of death. Cases 


have beeni reported in which the cause of 
death remained obscure, for clinical and © 


autopsy findings were minimal or com- 
pletely lacking. Death in these cases have 
been attributed to cardiac reactions follow- 


1 Boston State Hospital, Boston, Massachusetts. 


ing over-activity of vagus in 30 

per cent of cases er to cardiac disturbanives 

from other extra-cardiac causes (14). 
Vagal reaction manifests itself by severe 


- bradycardia immediately after the treat- 


ment. EKG changes have been recoriled 
during or after treatment, as well as the 
changes in respiration (1, 2, 3, 21, 4,_5). 

Seven deaths attributed EST | 
curred at Boston State Hospital during the 
period of 1942-1956 inclusive. A total of 
82,046 treatments were given to 6,535 pa- 
tients with the ratio‘of one death per 11.721 
treatments, or one death per 933.5 pa- 
tients. These mortality figures are slightly 
higher than those reported in the literature, 
perhaps because old age and physical path- 


ology per se were not considered a contra- 


indication to treatment since EST is known 
to benefit old depressed patients (25, 10, 
34, 30, 11). The findings in 112 patients 
aged from 65-83 with an average age of 71.3 


_who were treated at this hospital were re- 
ported by Ehrenberg and Gullingsrud (8). 
The third patient of this series is one of 
their 112 cases. 


Case 1. -This was the first case of death 


after EST which occurred in 1942.2 The 
_ patient was a 23 year old male, well de- 
veloped and nourished, who had previously 
had metrazol and insulin treatments with- 


out benefit. He was given a series of 24 
daily EST without improvement, and two 


months later a second series was begun. 


He had seven EST without complications. 
On his eighth treatment, he received 800 mil- 
liamperes for 0.3 of a second, and a con- 
vulsion was obtained. He became restless 
in the evening, went to the. bathroom 
frequently. He became dyspneic at mid- 
night, had pulmonary edema, the pulse of 


~*This case is one of three reported by Fetter 
(16). 
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120 and respiration of. 52 per minute. He 


~ eollapsed and died about 15 hours after 


the EST. Autopsy showed serous fluid in 
the pleural cavities and in the abdominal 


cavity, acute non-suppurative glomerulo-— 


nephritis, acute focal non-suppurative myo- 
carditis, acute pulmonary edema, peripheral 
edenia of the ankles and sacrum, hydro- 
thorax and ascitis; passive hyperemia of 
yisecral organs, including the brain. Death 
resulted from rapidly progressive heart 


failure and peripheral collapse. 3 Circulatory 


failure is not an uncommon complication 

of acute glomerulo-nephritis. EST was only 

a complicating factor introducing further 
rain on the already overtaxed heart. 

' Case 2. This patient? was a 51 year 
old male with severe hypertension; 240/ 
160, hypertensive heart disease, general and 
cerebral arteriosclerosis, and presented a 
picture of severe depression. Heart was 
slightly ‘enlarged. EKG showed border- 
line T2. X-ray showed prominence of 
the aortic knob. Eyeground examination 
showed a-v nicking. There was right hemi- 
paresis and positive Babinski, tongue devi- 
ated to the left. The patient had had at 


least one grand mal seizure. Laboratory. 


findings: Blood-count within normal limits, 
NPN, 42 mgs/100 ce. of blood. Cerebro- 
spinal fluid: I.P:-160; F.P.-120, colorless, 
Pandy-1+, total protein 65. mgs. per 100 


ee. Urine negative. The dangers involved 
in EST were well understood, but the pa- 
tient was in such need of treatment for his 


depression that the risk was considered 
worth taking. He had six treatments and 
his depression was noticeably relieved. 


After the seventh treatment he vomited, 


became restless and unsteady, on his feet. 
Both eyes deviated to the left and slightly 


upward. There was no respiratory difficulty. . 


He died, three hours later. The autopsy 
showed extensive damage caused by hyper- 
tensive disease, large heavy congested liver 
with fatty degeneration, weighing 1800 gms., 
and widespread severe cerebral arterio- 


*Previously reported in greater. detail (27). 
i 4 > 


sclerosis, encephalopathy, a vascular cere- 


bral lesion, coronary sclerosis, nephrosclero- 


sis, evidence of increased adrenal and 
pituitary activity, and a right spontaneous 
cerebellar hemmorrhage. The hemorrhage 
was due to the rupture of the right cere- 
bellar artery and had destroyed the nu- 
cleus deniatus, brachium pontis, anterior 
and medial cerebellar lobes and most of | 
the lower cerebellar lobe. Severe arterio- 


‘sclerotic changes of all cerebral arteries | 


and ‘vascular lesions in the head of the 


; right caudate nucleus obviously antedated 


the EST. The cerebellar hemorrhage which 
followed the last (seventh) treatment could 
conceivably have taken place even if 
EST were not given, judging by the severity 
of arteriosclerotic involvément. The re- 
markable point is that the patient with a— 
very severe cardio-vascular disease and 
multiple cerebrovascular lesions withstood 
the- stress of six electric shocks. It seems 
that the death of this patient could not be - 
ascribed entirely to EST, the latter being 
a contributing factor only. 

Case 3. This 73-year old alcoholic of - 
Korsakoff’s type, was confused, excited, 
deluded, argumentative, flighty and ir- _ 
rational. He appeared to be well developed | 


and well nourished. Blood pressure 138/80. 
Hinton negative. Tongue deviated slightly 


to the left. Slight swaying in Romberg posi-: 
tion was present. Babinski was negative. 
Laboratory findings were within. normal 
limits except for a high eosinophilic count. 
X-ray showed pronounced senile osteo- 
porosis of the bones of the legs, extensive 
calcification of the popliteal, posterior 


tibial and peroneal arteries, and a tortuous 


aorta. The heart was not enlarged. He was 
given a series of 30 EST, became quiet and 
cooperative, but the improvement did not 


last and he was given another series of 


21. EST. He died after the twenty-first 
treatment. The cause of death was coronary 
occlusion. The autopsy showed general and > 
cerebral arteriosclerosis, coronary sclerosis 


with partial occlusion, old healed myo- 
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cardial infarcts, Scie in. subarachnoid 
Mdiver, spleen 
and kidneys, moderate nephros erosis and 
benign hypertrophy of the prostate. Liver 
was large and fatty. Brain, slightly smaller - 
the average, weighed 1340 gms. The vessels 


fluid, hypéremia of the lungs 


of the base of the brain were calcified, 


especially the basilar artery which was 
wide, tortuous and shining white. The left 
vertebral artery was rudimentary, the right 


vertebral was large and wide, almost the 


same diameter as the basilar artery. On 


coronal section of the cerebral hemispheres 


there was a slight enlargement of the lateral | 
ventricles, more evident in the anterior, 


horns than elsewhere. The third ventricle 


_ was also unusually wide and the aqueduct . 


of Sylvius seemed larger than normal. 
Marnmillary bodies showed no lesions. 
‘The impression was that of slight brain 
atrophy and of healed Wernicke disease. 
The brain changes, atrophy and arterio- 
sclerosis, obviously’antedated the EST. 
_ Casé 4. This 64 year old white woman 
was admitted to Basin State Hospital, 
August, 1917, ‘at the age of 27 with the 
diagnosis of manic-depressive psychosis. 
Throughout her stay she was overactive, 
| angry, mgnneristic, screaming, and actively 
hallucinating. In 1949 lobotomy was con- 
sidered but the faniily refused to sign the 
permit. The last physical examination 
showed an obese woman with blood pressure 
_of 122/80. On the second of June, 1954 she 


had her first and, as it turned out, her 


last EST. One minute after the shock she 
was cyanotic, not breathing: Artificial res- 
 piration, clearing of the airways, oxygen 


were of no avail. She was pronounced dead » 


45 munutes later. Autopsy showed coronary 


sclerosis with occlusion, fatty degeneration © 


of the heart which was very soft and flabby, 
bilateral pulmonary congestion and blood 
in bronchi, cholelithiasis, and a large fatty 
. liver (2000 gms.), pale brain, weighing 1050 


gms. and the cyst of the right cerebellar 


hemisphere. The microscopical examination 


revealed fatty degeneration of liver of ex- 


treme degree. This case seems to confirm 


the opinion that obese people are poor risks 


for any mechanical or surgical intervention. 
_ Case &. This 59 year old white housewife 
was admitted May 30th, 1955, with the 
diagnosis of involutional psychosis after an 
attempted suicide. She had a series of 11 
EST at nother hospital prior to admis- 
sion without much improvement. She was 
greatly depressed, was openly wishing for 


death, insisted that has had “cancer of the | 


bowels” and rather than die slowly wanted 


to commit suicide “to finish it all.” She | 
bore marks of a suicidal attempt—several . 


cuts and lacerations of neck and wrists. She 
had colitis two years prior admission, 
menopause in 1949, a gall bladder operation 


in 1948, a hemorrhoidectomy in 1949, and 


exploratory laparotomy in 1954. Physical 


examination of heart and lungs, X-ray of 


heart and lungs, blood count and EKG were 
normal. Blood © ‘pressure 130/80. Fasting 


blood sugar was 100 mgs., and NPN 40 


mgs. per 100 cc. of blood, sedimentation 
rate 34. She was given atropine gr. 1/100 and 
all food was withheld. EST was given June 
6th, 1955. Double combined Reiter was 
used. The patient was in the recovery room 
and seemed to be recovering normally when 
suddenly she began to turn cyanotic. Res- 
piration and: pulse stopped. A respirator 

as used and adrenaline given intracordi- 
ally, but there was no response. Autopsy 
showed heart weighing 260 gms. The de- 
scending anterior branch of the left cor- 
onary had many yellow patches causing 
some irregular narrowings of the lumen. It 
was thought that the patient had acute 
my! cardial insufficiency. Mycroscopical ex- 


amination showed that she had also an 
acute exacerbation of chronic pyelonephri- 


Case 6. This 31 year old single Shite 


~women* had been admitted to Boston State 


Hospital at the age of 20 because of her 
“Previously reported in greater detail (28). 


| 
‘ 

‘ 

J 
. 
{ 


anxiety, 
disheveled looks, filthy clothes and ram- 


| bling talk. She had insulin therapy in 1940 


without much seeming benefit. Because of 
loss of weight, pallor and anemia, X-rays 
of the chest were repeatedly taken in 1941 
and 1942 and found negative. In 1945 and 


1946 she had numerous physical and lab-— 


oratory examinations because. of severe sec- 
ondary anemia. She was put on iron and 
liver extract, but her blood count remained 
low. X-rdys of the lungs showed no evi- 
dence of pulmonary tuberculosis. G.I. series 
were not done because the patient would 


not cooperate. In 1951 it was decided to 


try EST. This treatment had been con- 
sidered earlier, but was postponed because 


of suspicion of organic lesion. Because of 


her violent behavior, negative chest X-rays 
and negative EKG, the patient was started 
on a course of EST. She showed no im- 
provement. Six months later after her 
thirty-fourth treatment, she had a sudden 
abdominal pain and vomiting... Her tem- 


perature went up. She had tenderness in | 


the right upper quadrant, fever, chills and 
fluid in the left pleural cavity. In spite of 
the treatment..she deteriorated and died 35 
days after the last EST. Autopsy showed 
negative’ blood: vessels: including. the. cor- 
onary artery. and. aorta...The. left lung 


showed a fast’ growing highly malignant. 
epithelial: tumor. with: metastases. into. liver. 


and: lymph-nodes.: Duodenum: had: a _per- 


forated peptic ulcer. The: base of the ulcer | 


was adherent. to.the head of the pancreas. 
Brain was pale and edematous... This case 
is of additional interest because of the 


‘theory of the neurogenic origin and the 


life history of duodenal ulcer. Rokitansky 
expressed the opinion that duodenal ulcers 
are of cerebral origin. Cushing and. other 
investigators elaborated this’ theory (6). 
Selye. (31) stated that treatment with large 
doses of ACTH and cortison tends to ag- 
gravate the course of peptic ulcer and may 
even produce such lesions in previously 


healthy individuals. In shock there is endog- 
enous ACTH discharge. That severe emo- 
- tional stress may produce peptic ulcer has. 


been demonstrated in the last war, when 
victims of air-raids developed peptic ulcers. 
This has also been seen in cases of severe 
burns. Emotional episodes of various nature 
tend to aggravate the ulcer, and relief of 
emotional states influences favorably its 
course. Barbiturates encourage healing by 
decreasing neurogenic and psychological 
stress ‘stimulation. In the patient subject. 
to a stress- producting action of EST there 
is'an increase of ACTH as was revealed 
by the study of 17 ketosteroids,-lympho- 
cytic and eosinophilic changes. In our pa- _ 
tient who did not benefit by EST, whose 
anxieties‘remained unchanged, but in whom 
the EST had increased the production of 
pituitary hormones, the-factors conducive 
to formation of, or aggravation of the pre- 
existing peptic ulcer, were increased in in- 
tensity and led to the preforation of the 
ulcer. The post-mortem findings of the 
tumor of the lung came as a surprise, as. 
there was no clinical or radiological evi- 
dence of it. before the treatment, and raised 


the cuestion of the relationship between 


development and EST. We should venture 


the suggestion that EST may increase the 
production’ of other hormones as well as of 


ACTH, which may have a stimulating ef- 


fect on- the growth of malignant. cells. 


Case 7:-This 49° year old white married 


an had been a patient in this hospital ° 


on and off for several years.-He had two 


admissions to a general hospital, in 1948 


with delirium: tremens and in 1952. with 
alcoholic hallucinosis. He had periods of 
depression for many years. He was admit- 
ted ta Boston State Hospital in July, 1952 


because of withdrawal, mutism, ideas of 


persecution, with especially torturing idea | 
that some one was going to kill him. Phys- 
ical examination showed an obese, slovenly 
individual. Liver was three finger breadths 
below the costal margin and tender on 
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feeding problem. He 
with fleeting improvement, and 8 EST in 
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Blood 148/92, 64. 
X-ray of the chest: Lungs qlear, heart 
moderately enlarged, ‘aorta slightly tortu- 
ous. Laboratory reports: Blood sugar 139 
mgs. per 100 ce. of blood. NPN 48 mgs. 


‘per 100 cc. of blood. BSP test: the dye 
-was not excreted in 30 minutes. Hematocrit 
| 49. Red blood count 5.220.000. White blood 


count 5.400 with normal differential for- 


‘mula. Icteric index 7. Hinton negative. 


Mental examination: Not talking, not an- 
swering any catatonic, and a 
ad six EST in 1949 


1954. On May 4th, 1955 he was given EST 


but did not convulse. He was given another _ 


treatment with Molac, and again did not 
convulse. A few minutes after being trans- 
ferred to. the reéovery room he stopped 


breathing. The patient was given artificial 
respiration for 20 minutes, one ampule of — 


coramine and one ampule of ephedrine in- 
tramuscularly and one ampule of amino- 


 phillin intra-cordially. Autopsy showed an 


obese white male. Blood vessels showed 
no atherosclerosis. Heart was enlarged, 


weighed 445 gms. Lungs were negative. 
:Liver large, weighed 2200. gms, was 
‘nodular and cirrhotic. Spleen was large, 300 
‘gms. Kidneys weighed 200 gms. each. Brain 
‘weighed 1360 gms. Gyri were of small size. 
-Cerebral vessles were negative. Sections re- 
- vealed no infarct, hemorrhage, or Wer- 
nicke’s disease. All cerebral vessels were of 


small caliber, thin-walled and delicate. Mi- 


eroscopical examination showed portal cir- 


rhosis of the so-called Laennec’s: lobular 
type. Fatty degeneration of hepatic cells 
was so pronounced that some lobules were 
practically devoid of functioning cells. - 
Unexpected deaths in people with fatty 


liver are not uncommon. It seems that 


patients with fatty liver cannot fae an 
added strain and stress: of EST, : 


ir 


In uipiling the causes of death it is 


seen that four patients out of seven had 


liver involvement, ' and five had vascular 
lesions, either coronary or cerebral or both. 
One of these five had also a cerebellar hem- 
orrhage, one a severe fatty degeneration of 
the liver and a cyst of the cerebellum, 


tis. The sixth patient perforated cuo- 


denal ulcer and a cancer of the lung with 
metastases into the liver, and the seventh 
patient ‘had alcoholic cirrhosis of the liver 
with severe fatty degeneration of hepatic 
cells. The time between the treatment and 
death was from one minute to 35 davis. 
Death occurred after the first treatment in 


another a chronic and pyelo-pephri- . 


one patient; all others had had previous - 


treatments without untoward effects. No 
curare or its derivatives were used in,any 
of these cases. A calculated risk was in- 
volved in all. It should be added that within 
this period two patients scheduled for EST 
developed fatal coronary attacks. Had they 
lived 24 hours longer they would have been 
treated. with EST which undoubtedly would 


have been considered the.cause of death. 
These casualties emphasize the difficulty of 
| me decision the physician must make when 
the patient in need of prompt mental treat- 


ment is also suffering from a severe sys- 
temic disease. 

The impression gained from this survey 
was: 1) That obese people with fatty liver 


present a very serious risk, perhaps the 
- most serious of all. Other types of tranquil- 


izing treatment should be used, except 
Thorazine, which is not tolerated well by 
patients with hepatic involvement. 2) ‘That 


careful physical examination should be done’ 


not only before but also during and after 
the period of treatment. The sixth cause in 
the reported series illustrates this point; 
the patient with negative lung x-rays be- 


fore the treatment died of perforated duo- 


denal ulcer and cancer of the lung six 
months later. It seems that in some cases 


_ the physical examination repeated after the 


end of the treatment may well prevent these 
complications however infrequent they may 
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THE LIFE AND ACTIVITY OF I. M. SECHENOV 


1 


N. ISCHLONDSKY, M. D. 


In one of his early pronouncements on 
conditioned reflexes, speaking of the origin 
of his investigations, I. P. Pavlov refers to 
the “father of Russian physiology,” I. M. 
Sechenov. He says: ‘“‘As to the point of de- 
parture of our studies I consider, as such, the 
end of 1863, the date of appearance of 
Sechenov’s famous essay ‘Reflexes of the 
Brain’.” 


Since that time the two names—Sechenov | 
and Pavlov—have often been linked to- | 
gether, and there are indeed many common: 


features in the scientific endeavors and the 
personalities of these two investigators. At 
the same time, there aré striking and pro- 
found differences in their essential charac- 
‘ter traits, which to a very great extent ac- 


count for the different destinies of their 


teachings and the different course of their 
- personal lives. Suffice it to say that while 
Pavlov’s name and the basic concept. of the 
conditioned reflex are now familiar to every 
college student, Sechenov’s name is. known 
only to very few specialists, and, while Pav- 


lov’s activity was an uninterrupted chain of | 


scientific and personal successes, Sechenov’s 
was a tormented life in which brilliant suc- 
cess and recognition alternated with bitter 


personal disappointments and with lack of 


understanding on the part of his contempo- 
Faries for his most impor ant scientific 
achievements, | 


SECHENOV’ ~ CHILDHOOD AND EARLY EDUCATION. 
HIS STUDIES AT THE MILITARY ENGINEERING 
SCHOOL. UNIVERSITY CURRICULUM ‘AND GRAD- 

UATION. POSTGRADUATE STUDIES IN BERLIN, 
VIENNA, AND HEIDELBERG. (1820-1860) | ES 


——r 


Ivan Mikhailovich Sechenov was niet on 
August 1, 1829, in a small township called 
oy, Stan, in the province of Simbirsk, 
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situated at the of the’river 
Volga. His father, a rétired army officer, 
belonged to the provincial gentry, but was 
quite indifferent to the interests, privileges 
and traditions of his caste.’ He married a 
simple but very intelligent and pretty peas- 
ant girl, whom, before marriage, he had sent 


_ to a convent to learn to read, to write and to 
_ do needlework. 


The young Sechenov received his first 
education at home. The parish priest taught 
him arithmetic, Russian and Latin, and he 
picked up a good knowledge of French ‘and 
German from his sisters for whom a govern- 


ess had been hired to teach them foreign 


languages, as was the custom of the time.! 
At the age of 14 Sechenov was taken to 
St. Petersburg where, after passing the pre- 
scribed examinations, he entered the Mili- 
tary Engineering School. Of the subjects 
taught in the school, Sechenov was espe- 
cially interested in mathematics, physics 
and chemistry, paying much less attention 
to the study of military engineering. 
Sechenov did not complete his studies as 
originally planned. He soon became very 
unpopular with his teachers who disliked 
his independent, sometimes mischievous 
character. The first serious incident oc- 
curred when Sechenov permitted himself to 
play a trick on one of his teachers. This 
teacher was known for his fear of his su- 
periors whom: he always tried to please in © 
every possible way. He was especially 
afraid of the official patron of the Military 
Engineering School, the Grand Duke Mik- 
hail Pavlovich, who kept close watch on its 


1 Sechenov’s of foreign languages 
proved very useful to him later in his scientific 
studies abroad. On his return to Russia he spoke 
German and French fluently and without accent; 
he also had a very good knowledge of English. In 
this respect he was quite different from Pavlov who 
was a rather —_ — 
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himself 


water.” I: 
“how long ; I spent there, but I recall that 
_ when I came out, I found myself demoted: 
I lost the stripes of my corporal rank. . 


| 


" activities. When the Grand Duke visited 


the school this teacher turned pale and 


literally trembled with fear. Sechenov de- 


cided to frighten the hapless teacher. His 


fellow students put a mask on his head, 


one of the pupils suddenly opened the door 
of the classroom where the teacher was giv- 


‘ing his lesson and solemnly announced: 
“The Grand Duke is coming.” At these. 
words the masked Schenov entered the room — 


to the delight. of his classmates who burst 
into an uproar of laughter. However, the re- 
joicing did not last long. At the noise the of- 
ficer on duty rushed into the class and Seche- 
nov was severely punished. He himself re- 
lates this episode as follows. “He (the officer) 
tore the mask off my head and marched 


God’s servant (a popular Russian expres- 


somebody else, in an ironic 
manner) straight to the guardhouse where 
he was placed on a regimen of bread and 
» not remember,” says Sechenov, 


sion io used when one refers to 


The Head of the school, General L., soon 


_ took a dislike to Sechenov because the lat- 
__ ter made fun of the general’s son, a fellow 


student. The general considered such an at- 


-titude an expression of disrespect to him- 


self. On the ground that a sketch presented 
by Sechenov at the examination was not 
according to scale, the general gave him a 
bad mark in fortification, thereby demoting 


him to the group of second-rate students.. 


After examination in military construction, 
Sechenov even found himself in the third 
rate group. This put an end to Sechenov’s 
studies at the Engineering School, and in 
1848 the 19-year-old Sechenov was trans- 
ferred to the army as a junior sapper officer 
of the Second Rese rve Battalion, stationed 
in Kiev. 

One of Sechenoy’s fellow intro- 
duced him to his family where he met his 
“benefactress,” as; Sechenov later used to 
call her. This was his hosts’ young daugh- 


ISCHLONDSKY 


ter, widowed at the age bt: 20, six cate 
after marriage. Possessing an excellent «du- 
cational background and a very enthusias- 
tic nature; she exuberantly spoke of the 
enormous value of science for the future of 
mankind, of the University of Moscow as 
the source of culture, and of medicine as 
the noblest of professions. She pleaded for 
the emancipation of woman and her ad- 


mission to higher education, including pro- | 


fessional education, and exalted the role 
which woman can and must play in the life 
and progress of society. 

The sensitive Sechenov was deotly im- 
pressed. In fact, all his future career was 
determined by his meeting with this young 
woman. In his Autobiographical otes 
Sechenov writes: “When I first entered this 
house I was a mere youngster, passively fol- 
lowing the road on which my feet had fallen, 
not knowing where it would lead me. When! 
left it, my future was planned; I knew 
where to go and what to do.” And, indeed, 


in February of 1850, after 14% years of . 


military service, Sechenov retired from the 
army. He then prepared for the required 
examinations, and after passing them in 
August 1851, he was accepted as a student 
of the Medical at the 
of Moscow.” 


* As will be seen later, Sechenov remained faith- 


ful to, and consistently helped in, the realization 


of the views and aspirations of his “benefactress” 
with regard to the emancipation of woman and her 


_ right to higher education. He very diligently worked 
and fought for the admission of women to the Uni- 


versity of St. Petersburg and took part ‘in an at- 
tempt by a group of intellectuals to obtain the per- 
mission of the government to open a private 
university for women. Several years passed before 
the permission was finally granted and the “Higher 
Courses” for women, the so-called “Bestuszev 


-Courses” (after the name of the first director), with 


faculties of philology and natural sciences, were 


- founded. Sechenov undertook to teach physiology 
at these “Courses.” The school was not permitted - 


to confer university degrees on the graduates, and 
the students came solely for the sake of knowledge. 
In later years, Sechenov u to say that teaching 
at the “Bestuszev Courses” was a source of the 
greatest moral satisfaction to him, an experience 
which, in his opinion, would change the most ardent 
adversary of the higher education of women, into a 
zealous supporter of such education. 
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During his student years Sechenov had 
to live extremely modestly. A dish of meat 
was :. luxury which he could permit himself 
only twice a week, and a cup of tea in which 
he indulged once in a fortnight, was even a 
greater extravagance. However, his fervor 
for his studies easily overcame penury, and 


jn hix old age Sechenov often spoke of this 
‘enthusiastic period of his youth, which, in 


his words, taught him the wisdom of being 
moderate in his desires. 

At the Medical Faculty Sechenov worked 
very hard, never missed a lecture, and spent 
much time in the dissecting room of the 
Anatomical Institute. His favorite lecturer 
was Professor Glebov who held the Chair 
of Physiology and devoted a part of the 


‘| year’s course to comparative ‘anatomy. 
' Glebov’s exposition of the subject was so. 


fascinating that Sechenov at one time even 


thought of taking comparative anatomy as 
his specialty. In the third year of his medi- 


eal studies, when Sechenov began attending 
lectures in practical medicine, his attitud 

toward his work changed. The lectures did 
not arouse any interest; he considered them 


grossly empirical and scholastic. His heart 
"was in physiology. Sechenov, however, con- 
tinued his ‘medical studies and successfully 
passed his examinations for the medical | 


degree in June of- 1856. , 

In August of the same year Sechenov left 
for Berlin, attracted. by the fame of Jo- 
hannes Miiller, whose lectures he attended 
during 1856 and 1857. He alsé’ took Profes- 
sor Du Bois Reymond’s course in animal 
electricity and carried out a number of elec- 
trophysiologic experiments in his labora- 
tory. The rest of his time he devoted to 
chemistry and obtained Hoppe-Seyler’s 
permission to prepare his doctoral thesis in 
the latter’s laboratory. The subject of the 


thesis was the influence of acute alcoholic 


intoxication on the organism. The choice of 
the theme was apparently dictated by one 


of the saddest sides of Russian life of that 


time. In Hoppe-Seyler’s laboratory Sechenov 


worked out a method of determining the 


alcohol content of ochaasd air and a tech- 
nique for determining the CO2 output ‘of 
the intoxicated animal. He also studied the 
effect of alcohol on the temperature of the 
body. Furthermore, in the course of his ex- 
periments, he worked out an improved — 
technique for the extraction of the gases of 
the blood, using L. Meyer’s absorptiometer 
as a pump. The results thus obtained were . 
so good that C.' Ludwig, the world-famed 
physiologist, had an improved model, based 
on Sechenov’s ptinciple, built for his lane 
ratory. 

Sechenov soni the fall of 1858 in pe 
wig’s laboratory in Vienna where he was 
joined by several Russian friends, including 


the young physician Botkin, later the fa- 
- mous clinician. In the spring of the following 
-year Sechenov was in possession of all the 


data he needed for his thesis. After nearly 
a year’s work with Ludwig, he left for Hei- 
delberg to work in the laboratories of 
Helmholtz and Bunsen. In May, Ludwig, 
who became and remained for life Séche- 
nov’s closest friend, wrote him:*. 


“Dear Sechenov, 

Botkin left here, married. I hope he 
will have a joyous and happy journey. — 
When I saw him here, he told me that 

- Glebov—a high official in the Ministry 
- in St. Petersburg—had written to him 
to say that you should write him ° 
(Glebov) a letter and outline how and 
where you are working in physiology, 
so that he can have some record in 
hand, in order to do something for you. | 
So act accordingly. I asked Botkin that « 
he write you about it himself. I hope 
he did it, all the more since his wife 
also insisted on it. 

Just: as you complained about Bot- 
kin’s sensitivity so did he complain 
about yours. Forgive me for telling you 
this, but I would like so much to 
achieve an accord between two men 
who together, each one in his way, 


* All letters from Ludwig to Sechenov are quoted 
ter the German originals reprinted i in 1. M. Sech- 
Selected Works (8). 
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my opinion on it. So, each one of you 
believes himself to be the offended one. 
Well, this is a good omen, a way of 
getting reconciled with each other..... 

Please transmit my cordial greeting to 

Bunsen and Helmholtz and retain in 

_ your memory your faithful C. Ludwig. 
Vienna, May 14, 1859” i 


Glebo , to Ludwig in this 


letter, is the above mentioned Professor of 
Physiology, Sechenov’s teacher, who had 


been transferred to St. Petersburg as Vice- 
President of the Medico—Surgical Academy. 
Ludwig’s reference to Botkin and to the 


. quarrel between the two friends is of in- 


_ logical unit; i 
ci significance than its 


terest. Just ‘before Sechenov’s -departure 
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found that the general atmosphere in Helm- 
holtz’s and Bunsen’s laboratories in Heidel- 


berg was lacking in that warmth to which 
he had been accustomed in Ludwig’s Vienna 
laboratory. This affected him so much that 
he wanted to leave immediately. He wrote 
to Ludwig asking for advice. His devoted 
teacher, in a very fatherly way, urged 
Sechenov to stay and to carry out the work 
which he had so long contemplated doing. 
Apparently, Sechenov in his letter to Lud- 
wig had complained of -his loneliness in 


Heidelberg because in his reply Ludwig 


from Vienna he had an argument with 


Botkin about the importance of the cellular 
principle in physidlogy and pathology. Bot- 
kin defended vehemently the theory of, Vir- 
chov, whose pupil and ardent admirer he 
was, while Sechenov it viole} 
insisting upon the i importance of the hysi- 
cochemical (Sechenov. called it lecu- 
lar”) nature of the environment. of- the, cell. 
The two friends parted in anger, and che- 
nov left Vienna without even saying /go 
bye to Botkin. Ludwig of this 
from Sechenov. 

- Soon after Ludwig’s better, Botkin came 
to Heidelberg with a letter from Glebov, 
and the bitter enmity was forgotten. “But 
since then,” writes Sechenov in his\ Auto- 
biographical Notes, “‘Botkin and I carefully 
avoided mentioning cells or molecules sabe our 


“Sechenov’s views relating to hov’ per 


are clearly expressed in: the following, statements 3 


his dissertation for the degree tor of 
eine (1860): 


“The animal cell is an anatomica 


llular substance. 
“The principles of cellular dd ar 


p 


ous because they are on the 


tion: 
the physiological. independence of the tal, 


least of its domination over the surrounding milie 


ntly, 
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indeed. The news of the death of Helm- 
aay | ‘a holtz’s wife has greatly affected me. A 


| /plogy. 


‘asks: “Do.you not encounter in Heidelberg 
any compatriots? Is the life in the little 
town so monotonous?” 

As a matter of fact Sechenov did meet 
compatriots in Heidelberg, one of whom 
soon became a close friend. This was the 
young chemist Dimitry Mendeleyev, later 
the famous author of the Periodic System 
of Elements now familiar to every high 
school boy. It was rather “coldness” in the 
immediate surroundings of his laboratory 
work which depressed Sechenov and in- 
dueed him to write to Ludwig. On the in- 


_: Sistence of Ludwig, Sechenov stayed in 


Heidelberg and carried out in Helmholtz’s 
laboratory very important research work 
on the fluorescence of the eye lens, which 
was highly praised by Helmholtz. 

‘In the winter of 1860 a family misfortune 
struck Helmholtz. His wife fell ill and soon 


afterwards died. The following letter from 
- Ludwig to Sechenov refers to this event, 


and incidentally, sheds light on the charac- 
‘ter of Helmholtz and on the enormous es- 
teem and devotion which his scientific col- 
leagues entertained for him. ; . 


“Dear Sechenov, 
_. We have had today a very sad day 


ression of the purely anatomical trend in nyt 


“The only correct approach to pathology i in our 
e is the molecular principle.” 


The highly a... Sechenov soon 


— 
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‘nov, he says: 


man so deep feeling and so noble, for 
_ whose well-being we all tremble, could 

hardly be stricken a more cruel blow. 
1 will be very grateful to you if you 

~ \t me know how he bears his fate. I 
enclose a letter to Helmholtz, which 

ylease deposit in his apartment.... 
In all faithfulness, your C. Ludwig. 

January 3, 1860” j 


SECHENOV’S EARLY ACADEMIC ACTIVITY. RE- 
SEARCH WORK IN PARIS. FIRST GREAT SCIEN- 
“JIFIC ACHIEVEMENT: THE DISCOVERY OF 
"SPECIFIC MECHANISMS OF CENTRAL INHIBI- 
‘TION (1860-1863) . 


When Sechenov’s financial resources were 
exhausted, he left Heidelberg and returned 


to Russia. He arrived in St. Petersburg in. 


February of 1860 and submitted the manu- 
script of his dissertation, “Data for the 
Future Physiology of Alcoholic Intoxica- 
tion,” to Professor Glebov. A month later 
the public debates on the dissertation took 
place, and soon afterwards Sechenov was 

appointed Assistant Professor of Physiol- 
ogy at the Medico-Surgical Academy. He 
began his lectures in March. 


Both by their form and content Seche- 


nov’s lectures produced an enormous im- 
pression on his audiénce.. With youthful 


enthusiasm and deep faith in the potentiali- 


ties of science he called upon his pupils: not 
to be afraid of exploring Nature in its most 
complex and seemingly mysterious expres- 
sions, to formulate questions unhesitat- 
ingly, and by boldly devised experiments 
to extract definite answers from Nature. 


: A very vivid description of Sechenov, the | 
lecturer, is given by A. F. Samoylov, a 


pupil of Sechenov and co-worker of Pavlov. 
Stating that it is difficult to describe Seche- 
“One had to see Sechenov! 
His eyes and their sharp look cannot be 
described in words. _His face was immobile 
and yet it remarkably reflected his mood, 
and his mood changed quite often. His face 
was beautiful when he was good or, more 


_ @xactly, when he was in a good mood. He 
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voice. 


loved to be good. He valued greatly good- 
ness in others. He was in his ‘very essence 
a good man, but his excitability, his ex- 
plosiveness, his apprehensive and to some 
extent, even suspicious nature, hindered 


his natural goodness. He sometimes was 


very stern. He was in his way beautiful in _ 
such moments of sternness and harshness, — 
in moments of anger and indignation which . 


would break through in him especially 
when he was faced with injustices com- 


mitted by the authorities. Then his eyes — 


would truly throw sparks.” 
“Very soon, 


for which, as an assistant, I had to prepare 
the experiments. There was no limit to my 
amazement and my delight. Even now, af- 


such talent.” 
And yet Sechenov was not an orator. He 
spoke see evenly; he never raised his 
is phrases were short and pointed, 

and his diction was perfect. But the princi- 


\pal source of his success as a lecturer was 


the unique persuasiveness of his logic. 
_ Sechenov’s greatest gift, however, was 


not his talent as a lecturer but his! re- 


markable ability to teach the young and 
nexperienced research workers to conduct 


ndependent investigations. In this respect - | 

it can rightly be affirmed that Sechenov ~~ 
as the founder of the Russian School of'~ 
hysiologists, later headed by Pavlov. The' 


edico-Surgieal Academy owed much of 
its prestige to the joint effort of Sechenov 
d his friend. Botkin. During Sechenov’s 
* ears as professor at the Academy, physi- 
ology became a favorite course of the stu- 
nts. | 
During the years 1860 to 1863, the doors 


of the Medico-Surgical Academy were 


opened to women. Sechenov was a: warm 


supporter of higher education for women; 


indeed, the first two scientific papers from 


SA 


| ” continues Samoylov, “I 
started attending his lectures to students, 


_ him in remaining always at the height of - 


ter so many years, I must admit that | 
neither before that time nor at any time — 
afterwards have I encountered a lecturer: of 
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his laboratory were by women. 
was Maria Alexandrovna Bokové 
became Sechenov’s wife. i 
After 24% years of strenuous’ wo! 
the Academy, Sechenov obtai eave | 
the fall of 1862 and went to Paris, wh Y 
_ he worked through the winter in’ thé] ab- 
oratory of Claude Bernard. In this labot 
Sechenov carried out his famou, is 
periments on the nervous ce the 
inhibit reflex movements. The ml of 


372 
the transsected areas toletais upon the 
spinal reflexes of the animal. For the dem- 


onstration of this effect Sechenov utilized 
Tiirck’s method, according to which one 


suspended frog into a weak aqueous svlu- 
tion of sulphuric acid. Under the cheniical 
action of the acid the frog, by a rvflex 
movement, withdraws the. leg from the 
liquid. The strength of the reflex is de ‘ter- 
mined by counting the time (in seconds or 


these investigations were published in| Jan ‘in beats of a metronome set at a certain — 


article entitled “Physiological Studies. jon ; feo gl which has elapsed from the be- 
the Inhibitory | Mechanisms in the Brain ginning of the stimulation to the moment 
of the Frog, for the’ Reflex Activity of| thi I of reflex response. The stronger the reflex, 
Spinal Cord. | 
The fact that the brain exerts an! Solution. 
hibitory effect upon the reflex activity jo i Sechenov iendinted the areas: laid bare 
the. spinal cord was already known, Hil ny NV by the transsections with a solution, or a 
Sechenov’ time, having been demons rate wetted crystal of NaCl, and found that, 
by several important observations. tiiwas ') when placing the NaCl crystal upon: the 
known, for instance, that the decapitatio ehalami optici, or on the .corpora quadri- 
of an animal produces an increase m 7 gemina (with lesser effect), or on the me- 
reflex movements. Weber, who had ¢ eu: \dulla oblongata (with still less effect), the 
onstrated the inhibitory effect of the vi ) spinal reflex of withdrawing the leg from 
nerve on the » reart had also called attention ‘the acid was weakened. This manifested 
to the fact that, through mere will power ‘itself by the fact that between the moment 
a person is able to exert an inhibitory | in- of dipping the frog’s leg into the solution 
fluence on the motor reflexes of. the spinal -jand the moment of its withdrawal by 
cord. From these facts Sechenov concluded the decapitated animal, much more time 
that there must exist in the brain specific elapsed than usual. Sechenov concluded 
inhibitory mechanism through which such that the’ excitability of the spinal cord, 
effects are exerted. The objective of his where the withdrawal reflex took place, was 
experiments was to identify these mecha- i ered by the stimulation of the thalami 


nisms and to ascertain their exact location. 0 
Frogs were used as experimental animals. 
The experimenter, after laying bare the 
cerebrum of the. animal, made transsections 
at different levels of | ithe brain, and ob- 
served the effeet which the stimulation of 


sufficient to bring about the reflex. 


NaCl is removed from the thalami optici 
(with a few drops of water and _ filter 
paper), the depression of the spinal reflex 
Studien Uber die gradually disappeared; it could again be 


meclianismen fur die Reflextatigkeit des Rucken- r 
marks, im Gehirne des Frosches.” produced if the stimulus was again applied, 


They were ‘also published in French: Note ae but in a stronger concentration than the 


les Moderateurs des Mouvements Reflexes dans le “previous one. In one experiment, Sechenov 
Cerveau de la Grenouille, in the Transactions of the sycceeded in provoking the depression of 


French Academy of Sei 1863, wh ‘ 
‘enov’s communication ‘was presented by Claude reflex activity in the same animal three 


[Benard times in succession during one and the 


dips one of the hind legs of the vertically 


| | the quicker the leg is pulled out of the xcid | 


optici, so that more time was needed for 
the chemical stimulus to reach the intensity 


Sechenov further showed that if the 
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samc experiment. He also noted that when 
the first stimulation of the thalami optici 


was strong and the following one was weak, 


the latter was unable to exert an effect 


upon the reflex activity of the spinal cord. 


These observations convinced Sechenov 
that the mechanisms for the depression of 
the reflex activity of the spinal cord are 
located in the thalami optici (and, to -some 
extent, in the corpora quadrigemina, and 
partly perhaps also in the medulla ob- 


When his stay in Pacis came to an end,- 


first to Vienna to show his 
xperiments to his teacher and friend, C. 
dwig, and to Briicke. He then went to 
erlin eyo demonstrated them to 


Sechenov wen! 


ond. These demonstrations 
aroused great, interest among the Western 


; European physiologists, and in Sechenov’s 
/ own mind they gave rise to several most 
important theoretical conclusions which 
the basis of his ingenious work 


formed 
entitled “Refjexes of the Brain”. 


PUBLICATION F THE ESSAY “REFLEXES, OF | 
BRAIN,” ITS BASIC TENETS. THE CONCEPT 
CEREBRAL (“PSYCHIC”) REFLEXES, AND ITS | 


IMPLICATIONS. VOLUNTARY AND INVOLUNTARY 
- THE QUESTION OF “FREE WILL” AS A 
NEUROPHYSIOLOGIC PROBLEM. 


After repeatedly observing the expedient 
character of the machine-like reflex move- 


‘ments and the seeming “intelligence” of 
many of these movements in an animal — 
- deprived of i 


brain; and after taking into 
ccount that, the stimulation of certain 
brain secteke| regularly and inevitably ar- 


ested such rhovements, Sechenov inferred 
at both kinds of action must be viewed 


as typical reflexes—excitatory in the first 


ease, and inhibitory in the second. Con-’ 
sidering further the fact that human beings . 


may, through will-power, inhibit spinal re- 
flexes or even produce movements con- 
tradicting them, Sechenov .conceived . the 
idea that both, the described reflex effects 
in the animal and the so-called voluntary 


acts of human beings, are basically one and 
the same phenomenon, namely a reflex act. 
The difference is‘ merely in the location of 
the reflex. In the spinal cord, it appears 
as a clearly machine-like process; when 
located in the brain, on the other hand, it 
gives the impression of a voluntary | act, 
especially when it is associated (as may 
or may not be the case) with the element 
of consciousness. Thus, we may speak of 
two classes of reflexes; lower reflex acts, 
such as spinal reflexes, and cerebral reflex 
acts, or “psychic” reflexes. 

On November: 23, 1863, Sechenov’s ar- 
ticle, “Reflexes of the Brain,” appeared in 
the Petersburg ‘medical journal, “Med- 
itzinsky Vestnik” (Medical Herald). The 
basic tenets of this product of Sechenov’s 
“swing of the thought of a genius,” to use 


Pavlov’s expression, may be summarized - 
as follows: 
The object of a scientific study “of psy- 


Fie. lt. I. M. Sechenov. Portrait by I. Repin 
(1889), Tretiakov Art Gallery, Moscow. Repro- 
duced from /. M. Sechenov: Selected Works. State 


| Publishing House, Moscow, 1935. . 
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chic. is not be, 


the inner ‘essence of what one calls “nsy- 


che”—a problem which i is of a purely philo- 
sophie interest—but rather the expression of 


. such activity, or, more exactly, the. external 


manifestations of psychic life. This is im- 


- portant since only by such external man- 
ifestations do we form an opinion about 


the psychic protesses taking place 1 in another 
person. 

Sechenov takes that all man- 
ifestations of psychic life are determined 
by the activity of the braigg’Whether one 
considers the brain merely as an organ of 


the spirit separated from the brain, as same | 


people do; or one: considers the spirit as 
a product, of the brain, as other people 
asseit, is a question which does not con- 
cern the physiologist. In both cases the 
brain fepresents a mechanism which, when 
‘brought. into’ action, regardless of the na- 
ture of the cause, produces as a final result 
that series of external phenomena char- 
acterized as psychic reactions and finding 
expression in innumerable movements of 
the most varied kind and intensity. “All 


the endless diversity of the external man- 


ifestations of the activity of the brain,” 
says Sechenov, “can in the final analysis 
be. regarded as one phenomenon—that of 


muscular ‘movement. Be it a child, laughing 
at the sight of toys, or Garibaldi smiling 


when he is persecuted for his excessive love 


for his fatherland, a girl trembling at the 


first thought of love, or Newton enunciat- 
ing laws and writing them on paper— 
everywhere the final manifestation is mus- 
cular movement.” ......“Even the most 
confirmed spiritualist must concede this.” 

Sechenov then logicaly concludes that, 
in order to understand the activity of the 
- brain as the organ of psychic experience 
one has to carry out a thorough study of 
the most varied movements by which man’s 
psychic life manifests itself. These move- 
ments, from a physiologic viewpoint, can 
be divided into two main groups, voluntary 
and involuntary. Consequently, the brain 
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physiologist’s task is to the 
origin of both groups of movements. | 

The analysis of the involuntary move- 
-ments‘is relatively easy, and we very fre- 
quently watch their machine-like. course 
‘in everyday life. Each time when an un- 
expected strong stimulus, say the sudden 
knocking on the door or the flashing of a 
strong light, acts upon an animal or a 


human being, there is an automatic motor — 


reaction to the new stimulus on the art 
of the organism. No one doubts the reflex 
nature of the movements performed. In 
their pure, elementary form they are ‘pro- 
duced through the spinal cord, whicl: is 
demonstarted by the fact that they can 
be obtained also in the decapitated animal. 
This can be shown with particular clarity 
in experiments on frogs because in this 
animal the spinal cord, the nerves and 
muscles’ respond for some time after de- 
capitation. If one does not touch the de- 


capitated frog’s skin, it will sit without 
movement for a long time. But if one 
touches the skin, the frog will immediately 


move, and then again sit quietly. If one. 


pinches the skin more strongly, the animal 
will jump as if it. were trying to escape 
from pain. When the effect of the stimula- 
tion (the “pain’”) has passed the animal 
remains motionless for hours. Obviously, 
the animal cannot feel pain since the con- 
scious sensation of pain is. located above 
the spinal cord. These movements are 
therefore reflex, involuntary, machine-like. 


The three integral parts of the classic reflex 


are are perfectly manifest in all such cases: 
the external stimulation, running centrip- 
etally to the center-receptor in the spinal 
cord, providing the first link; the trans- 
mission of| the stimulus within | the spinal 
cord from the center-receptor to the center- 
effector, supplying the second link; and the 
stimulation running centrifugally from the 
center-effector to the peripheral organ, the 
muscle, representing the third and final 
link. | | 


The problem sateen more com- 
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plex. when. we are faced with 
movements through which a person ex- 


presses his free will. These movements, 


which never bear the character of machine- - 


like, reflex acts, are characterized by three 
principal features: 

1. in contrast to reflex 
movements, they: are purposive, rational. 

2. They not only are not machine-like, 
but on.the contrary, they are capable of 
counteracting involuntary reflexes, of re- 
tarding them, of diminishing their intensity 
or of arresting them entirely. 

3. No external | stimulus is necessary to 


produce them, as is the case of involuntary 


movements. The person freely conceives 
and executes them. 

At first sight the above characteristic 
traits seem to point to complete disparity 
of the two groups of movements. However, 
a closer analysis shows that with regard 
to each and every one of the three enu- 
merated characteristic features there is no 
nce between the involun- 
$ and the so called voluntary 
us shark 
tures just outlined. 
mtary movements are ra- 


tional, purposiye. This is correct, but it_ 
that the: involuntary, re-. 


is easy to sho! 
flex movements are likewise always ex- 
pedient. By st ch movements the animal 
or human being tries either to prolong a 
_ t sensory stimulation or to eliminate 

unpleasant, irritating, noxious stimulus. 
When ¢ answer to the sudden stimulation 
by a flash of strong light a -person carries 
out a swift movement with his eyelids, 
closing the eyes, this movement, although 
obviously involuntary and of a purely re- 
flex nature, is highly purposive and rational 


since it protects the eye against possible 


harm that might be caused by the strong 
illumination. | 

What is more, the same rationale and 
purposiveness characterize reflex move- 


ments carried out by a decapitated animal 


ze separately each | 


in which the nature of the movements is 


determined fully by the spinal cord. Pinch 
the leg of a decapitated frog; by a simple 
movement it will attempt to remove the 
leg from the source of irritation. Smear the 
same leg with acid; the frog will then, 
during a long time, wipe the smeared leg 
against some other part of its body, at- 
tempting to get rid of the acid. Conse- 
quently, says Sechenov, the brain is not 
necessary to distinguish between a pinch 
and an acid irritation. Thus the apparent 
rationality of a movement does not exclude 
the machine-like character of its origin. 

2. Voluntary movements, as expressions 
of the person’s “free will,” often combat 


_ reflex movements, attenuating them or even 


completely. arresting them. This argument . 
sounds very logical. Indeed, let us imagine 
a person standing in. the middle of a room, 
entirely unaware of what is taking place 
behand him. If we suddenly push the per- 
son vigorously from the back, he will be 
flung several steps from the place, where he | 
stood. It is a different matter if the person 
knows that he will be pushed. Then he 
will so adjust his muscles that even a much 


harder push will not move him from the 


place. In this case, in other words, the 
person exhibits an active and intentional | 
counter-action to the external stimulus, . 
which is shown by the contraction of a 
special group of muscles resisting the effect 
of the stimulus. However, in a strict sense 
these voluntary movements are also “ma- 


‘chine-like” since they are fully determined 


by the given conditions. Each time the 
person will expect to be pushed, that is, 
each time he will find himself in the same 
set of conditions he will display the same 


counter-action. The real explanation of this. — 


inhibitory effect exerted upon the involun- 
tary reflex movements, lies in the fact that 
a second mechanism enters into play, which 


restricts and retards the reflex caused by 


the stimulation. This mechanism must. be 
located in the brain since the “will” acts - 
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only through this organ. Sometimes this 
restricting mechanism is stronger than the 
stimulation ; ‘then the reflex, that is, the 
involuntary movement, does not, occur. 
Sometimes the opposite takes place; the 
stimulation proves stronger than the coun- 
ter-action, and the involuntary movement 
appears. But we must always bear in mind 
that similar inhibitory mechanisms have 
been shown to exist’ also in the brain of the 
frog, notably in the thalami optici. Thi 
stimulation of these mechanisms in a deca i- 
~ tated frog causes the same retardation or 
arrest of the spinal reflexes as is observed in 


normal animals or in human beings. 


3. Voluntary movements presumab 
differ radically from involuntary reflex ac 
- in that the latter require an external stim- 
ulus for their production, whereas the vol- 
untary movements are in no need of an 
external ' stimulus, being produced at any 
time by the persgn’s free will. Sechenov 
denies this latter assertion. Voluntary, 
movements also require an external stimu-, 
_ Jus and depend on it, although the stimu- 


lus may not be easily descernible. Hechenov 


explains this as follows: 
_Every external stimulus such as a sound 
or an image, after it has produced a spe- 


‘ cific impression ‘in the brain, is retained 


there in the form of ‘a material trace. 
This cannot be otherwise. If it were, that 
is, if the impression ended completely with 
the cessation of the external stimulus; no 
; memory, no repraduction, would be pos- 
sible. It follows: that the more frequently 
_- g certain impression is repeated, the clearer 


and more definite becomes the image re-— 
stimulus calls forth all the complex of sen- 
_sations which was produced in me by this 


tained, the deeper: and more intense be- 
comes the trace established in the brain. 
The traces left by the external stimuli 
account for innumerable expressions of 
psychic life. Sechenov cites an example to 
' illustrate this idea, and while doing so, ac- 
_tually formulates the principle of the}con- 


ditioned reflex, later adopted by P Pavlov. 


and made by him the very foundation of 


“all his investigations. Sechenov says: | i: 


+ 


In this interesting example, 


“It is known that the ating of sola often 
produces in people the ‘so-called ‘goose- 
skin,’ that is the contraction of ‘very small 
muscles in the skin. This phenomenon is 
undoubtedly reflex, and, as such, is entirely 
involuntary, though it is complicated by 
the conscious sensation of cold. Yet, I know 
a gentleman who is capable of provoking 
in himself ‘goose-skin,’ even in a warm 
room, simply by imagining ie it is cald. 

imagin::tion 
produces the same effect as actual sensory 
stimulation. What then is the nature of the 
process by means of which psychic forma- 
tions are reproduced i in memory? This proc- 


- ess is essentially the same as in the case of 


any sharp psychic formation called forth by 
the action of an external agent upon the 
corresponding sense organ; in other words, 
it is likewise a process of excitation of cen- 
tral nervous mechanisms. t 

we 3 consequently assert that, from the 
point of view of the phenomena which take 
place in the central nervous system, it is 
immaterial whether I actually see a man 
before me or merely remember him. The 
only difference is that among the many sen- 
sations which are produced in me by. the 
actual. presence of the man, the optical sen- 
sations are especially sharp and clear be- 
cause my optical attention is supported by 
the visual stimuli. When I do not see the 


man and only remember him, the first stim- 


ulus that brings him back to my memory 
is generally the action upon me, at a given 
moment, of one of the external stimuli 
which were acting upon me a the time of 
my first encounter with that man.® This 


man and which is preserved in my central 


nervous system in the form of traces. The 


sight of this man, his words, the movements 
of his face or hands, etc., arise in turn in 


*A very clear formulation of the principle of a 


conditioned reflex, which is the coincidence in time 
of an indifferent external stimulus with a state of 
excitation of one or several nervous centers, for in- 
stance a certain sensation or complex of sensations. 
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which arouse 


consciousness. . repeat once more: 
as far as the process is concerned there is 
not the slightest difference between an ac- 
tual impression (including its sequelae) and 
the memory of this impression. We have 
the same revi reflex in both cases, with 
the same psychi¢ content. Only the stimuli 
them are different. I see a 
man because ni image is actually ‘pictured 
on my retina; I‘remember him because my 
eye has caught the image of the door near 
which he stood." 

“The question whether voluntary move- 
ments are really based on the stimulation 
of sensory nerves is therefore answered af- 
firmatively. It also becomes clear why, in 
the case of voluntary movements, this sen- 
sory stimulus is often unnoticeable.” 

The mechanism of inhibition, according 
to Sechenov, plays a great part in the origin 
of voluntary movements.. While some peo- 
ple-will scream and writhe when sustaining 
pain, others, possessing a strong “‘will,’”’ may 
triumph over seemingly irresistible involun- 
tary movements. “There are even men who 
ean endure pain, performing at the same 


- time movements which are entirely incon- 


gruous with pain, such as sai and laugh- 
ing. 
Sechenov the following question: 

If the brain contains specific mechanisms 
which inhibit muscular movements, then 
why is the activity of these mechanisms so 
unequally expressed in different people? If 
the inhibition of movements is. an. organic 
feature common to all people, then it would 
seem that this phenomenon should not pre- 
sent such considerable variations, as, for 
instance, in the case of a weak, nervous in- 
dividual on the one hand, and that of an 
impassive stoic on the other. Besides, it 
should also be present in children. 


* An excellent example of a conditioned response 
in which the sight of the door serves a8 a condi- 
tioned stimulus that evokes the image of the man 
(deposited in the form of material traces) with 
whom this stimufus repeatedly | in time. 
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“The fact is,” says Sechenov, “that in- 


_ hibition does exist in all cases, but we must 


learn to inhibit movements just as much as 
we learn to perform these movements. No 
one will doubt that a newborn child pos- 
sesses the nervous centers which later regu- 


late the acts of walking, speaking, etc., and 


yet, these acts also must be learned.” 
The advantage .which man has derived 
from learning to inhibit the last stage (the 
movement) of his reflexes, i is in Sechenov’s 
enormous. “He has acquired 
thereby the capacity to think, to reason and 
to judge. For what is indeed the act of rea- 
soning? It is a consecutive series of con- 


nected ideas and conceptions which exist’ 
in our consciousness at a given time, and 
which receive no expression in external 


acts.”’ In other words, in a thought, we have 
both the beginning of a reflex and its con- 
tinuation, but the end of the reflex (that is, 
the movement) is absent. “A thought is the 
first two thirds of a psychic reflex.” 

Emotions, according to Sechenov, are aug- 
mented reflexes, and therefore they are 
manifested outwardly by movements which 
are stronger than usual. Sechenov terms 
them “psychic reflexes with augmented end.” 

There are thus three main aroun of 

“psychic reflexes’’: 

1. the classic psychic reflexes, with the 
usual three links in the reflex arc; 2. the 
psychic reflexes with augmented end—the 
emotions; and, 3. the psychic reflexes with- 
out the end link,—the thoughts. | 

As a result of his analysis, Sechenov ar-— 


“rives at the conclusion that even the most 


voluntary of all actions of man depends 
completely upon external and internal con- 
ditions. “Even the external activity (that 
is, the movements) of a man with an ideally 
strong will, who is acting on some high 
moral principle and is clearly conscious of 
every step he takes; in other words, an 
activity which can be said to be voluntary 
in the highest degree, can be explained by 
the same mechanism which is valid for in- 
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voluntary and this for two 


reasons: . | 
1. This type of as shown, is 
composed of reflexes which begin with 
a sensory. stimulation, continue by 
means of la definite psychic act and 

end in muscular movement. 
2. A given sensory stimulus inevitably 
leads to the | other two components 


yexternal and internal conditions are 
‘the same, that is, the environment in 
‘* which the action takes place and the 
physiologic tate of the person who is 
performing the action, have remained 


unchanged. “This means,” says Seche- : 


nov, “that under similar external and 
internal conditions man must act in the 
_ same way.... The choice of many pos- 
dads of| ihe same psychie reflex 
is definitely impossible, and its ap- 
parent possibility is only an -anen 

of our consciousness.” 
-| Thus, according to Sechenov, there can 
_be no question of a man’s free will. - | 
The views of Sechenov are interesting in 
more than one respect. Operating with very 
scanty factual data obtained in experiments 
on decapitated frogs, Sechenov ventured to 
draw conclusions from these data of the 
_ greatest general biologic and psychobiologie 
@gnificance; conclusions which have a bear- 
ing on the understanding of the most com- 
plex: forms of human behavior and on the 
solution of such fundamental philosophic 
problems as the question of free will. | 
_ It should be noted that the specific in- 
terpretations given by Sechenov to the dif- 
ferent phases of the experiments themselves, 


would, at the present state of cerebro- 


 phydolicic investigation, have to undergo 
considerable modification. And yet, the con- 
clusions drawn from these experiments, as 
far as their general biologic significance is 
concerned, remaiti valid even now. These 
conclusions and concepts form the ideologie 
background of that vast field of knoWledge 


tof the whole phenomenon, and always» 
4in the same sense, provided that the 


which has been by the conditioned. 
reflex investigations of Pavlov. This fact 


clearly highlights the caliber of Sechenov’s | 


scientific mind, the extraordinary powct of 
his analysis and that typical trait of true 
genius, which permits one, from a few ap- 
parently minor experimental findings, to de- 
rive notions and concepts extending i heir 
significance over an immense word of hat- 
ural. events. 


IMMEDIATE IMPRESSION PRODUCED BY THE }’UB- 


LICATION OF “REFLEXES OF THE BRAIN,” AND 
ITS INDIRECT EFFECTS AND REPERCUSSIONS. 
SECHENOV’S WRITINGS UNDER “SUPERVISION” 
OF THE AUTHORITIES. ADMINISTRATIVE MEAS- 
URES AGAINST “REFLEXES OF THE BRAIN” AND 
COURT ACTION AGAINST THE AUTHOR. 


The impression produced by Sechenov’s ° 


article upon the scientific world and upon 
the intellectual circles of society in general 


was. enormous. The views expounded by 


him were so novel and so daring, his analy- 


«sis of psychic life was so appealing and 


convincing and the presentation was made 
with such talent, that the work rapidly 
became known over all of Russia. But this 
success soon became the source of endless 
trouble for Sechenov, of innumerable physi- 


cal privations and of great moral suffering. 


Sechenov had to endure these to the end of 
his life. 

The primary cause of the trouble stirred 
up by his article in the ‘Medical Herald” 
was the fear it aroused in the minds of the 
authorities. They considered Sechenov’s 
views extremely dangerous, and asserted 
that these views presented. a ‘menace to the 


security of the country. The authorities 


held that his views corrupted the morals of 
society and repudiated the principles of 
Christianity. In consequence Bechenovs 
writings were put under “police supervision.” 
Ludwig heard of the difficulties and an- 
noyances sustained by Sechénov, and ex- 
pressed his feelings in the following letter: 


“Most esteemed 
Although I was when you 


oO 


% 


informed me of the publication of your 
_ work, my pleasure became particularly 
_ vivid when.I held these most important 
_ pages in my hands. Reading your work, 
J again recalled the beautiful experi- 
- ments which you showed me, and, with 
_ the help of the written instructions you 
had given me, I was able to demonstrate 
your findings in my most recent classes. 
1 do not have to suggest to you that you 
continue in your path in which still 
more discoveries are assured to you... 
_ What was there in the newspapers 
- about you? I was told—I did not read 
it myself—that your writings have been 
placed under a special supervision. Well, 
such a true friend of his country should 
not be brought to this point. At least, 
I am glad that you feel well. . 
Your true and devoted C. Luitwle. 
_ Vienna, November 15, 1863 


The apprehension of the authorities, 
aroused by Sechenov’s publication, reached 


\ its climax three years later when Sechenov’s 
-work appeared in book form. The Peters- 


burg Censorial Committee prohibited the 
sale of the book and at the same time sum- 
moned the Attorney-General, Tisenhausen, 
to institute proceedings against Sechenov 
on the following grounds: | 

Mr. Sechenov’s treatise is an attempt to 
explain the psychic, functions of the brain 
by reducing these ‘functions to muscular 
movements produced in response to external 
material stimuli. In other words, he regards 
all human acts, without exception, as pyrely 
mechanical processes. According to the au- 
thor, every human action is caused by some 


‘external sensory influence, without which 


thought is impossible. He says: ‘Love of 
truth, goodheartedness, compassion, as well 
as the hatred of all opposite features of char- 
acter, are developed by means of frequent 
repetition in our consciousness, of emotional 
images (optical and acoustic), representing 
in a vivid form the virtues enumerated 
above;’ and further: ‘at the basis of our pas- 
sionate adoration for good deeds and aver- 
sion for vice, there is nothing else but an ex- 
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ceptionally long series of 
According to Mr. Sechenov, the so-called‘ 


‘deep convictions’ also belong to the category 
of impressions called forth by accidental ex- 
ternal influences. Such are the author’s final 
conclusions. 
does not say a word about the 
role of other factors in mental and spiritual . 
processes. Even though he acknowledges the 
existence in men of a certain type, of high 
moral principles, acquired by them in the 
course ‘of life (that is, developed by means 
of the same accidental psychic reflexes), he 
still regards the. behavior of such men as | 
an inevitable result of these principles; thus 
he says: “The presence of these principles 
makes it impossible to act in any other 
way; the behavior of man is an inevitable 
consequence of these principles... .’ 
“This materialistic theory reduces even 
the best of men to the level of a machine 
devoid of consciousness and free will, and 
acting automatically. It sweeps away good 
and evil, moral duties, the merit of good 
deeds wid the responsibility for bad ones; 
it undermines the moral foundations of 


society and thereby destroys the religious 


doctrine of eternal life; it militatés against. 
the views of Christianity and the demands 
of the Penal Code. Consequently, it leads to 
the corruption of morals. 

“Mr. Sechenov has given his theory the 
form of a scientific treatise; but its style 


it far from scientific; it is written,so as to be 


easily understood by the layman. This fact, 
and the low price of the book (80 kopeks; 
about 40 cents. Ed.) prove that the author’s 
intention is to make his theory accessible 
to a wit e circle of readers. It follows that 


Mr. Sechenov’s book, “Reflexes of the Brain,’ 


is directed to the corruption of morals; it 
is indictable as dangerous reading for people 
without established convictions, and, as 
such, must be confiscated and destroyed 
under article 1001 of the Penal Code.” 

In the beginning Sechenov did not take 
too seriously the action initiated against 
him, and certainly did not visualize. the - 


od- 
act, 
v's 
of 
ue 
p- 
| e- 
it- 
B- 
iD 
S, 
S- 
a] 
e 
| 


consequences. When a friend asked him — 


- whom he intended to engage as an attorney 


for his defense at the trial, Sechenov re- 


plied: “Why do I need an attorney? I 
will take a frog with me to Court and will 
carry out before the judges all my experi- 


; | _ ments. Then let the public attorney refute 


my conclusions.” 
Sechenov presented. a copy of his book 


to the young woman whom he later married. _ 


In it he inscribed the following revealing 
addendum: “In conclusion, I wish to re- 


assure the moral feeling of my reader. The 


notion which I have expounded does not de- 


stroy the. value of human virtue and the 


morals: the foundations of our love for 
eachiother are eternal. In the samie way, 
man will always value a good machine 


better and will prefer it.to a bad one, when 


he has the choice. But in addition to this 
negative merit of my doctrine let me state 
a positive one—only my point of view ex- 


plains how man ‘can acquire the greatest 


of all. human virtues—all-forgiving love, 
that is absolute understanding of the weak- 
nesses of his neighbors.” 


It is interesting that the Attorney- 


General did not’ accede to the request of 
the Censorial Committee and informed the 
| Head of the Ministry of Justice, Prince 
Urussov, that Sechenov’s work did not trans- 
gress the exact meaning of any of the ar- 
ticles of the Penal Code, and that no action 
could be taken against the author. He gave 
the following reasons: 


“1) The author does not repudiate in his | 


book the principles of morality and 
religion, nor does he question the 
_ immortality of the soul. He does not 
dispute the doctrines of Christianity, 


or deny the accountability for crim- 


inal actions. The purpose of the 


treatise is solely to explain the ac- 


tion of external stimuli upon the 
nervous system and the reflection of 

. this action in the brain as the organ 
of thought: It does not deal with the 
human soul; indeed, the author him- 


self writes in the treatise that he. 
hopes the representatives of the sci- 
ence dealing with the soul will point 
out the defects of his work. Conse- 
quently, Sechenov’s doctrine, if it is 


erroneous, must be dealt with by © 


‘means of scientific discussion, and not 

by means of legal in the 
Criminal Count. 

“2) Even if it is proved ‘that the sivthor 

- defends the teaching of materialism, 
he cannot be indicted under the pres- 
ent Penal Code, because this Code 
does not condemn the defense o/ ma- 

' terialist views as such, if this defense 

| is not accompanied by direct repudia- 
tion of morality and Christian prin- 
ciples. 

“3) The article of the Penal ade invoked 
by the Censorial Committee can in 
no way be applied to the present case, 
for this article relates only to those 

_ authors whose published books or ar- 
ticles are openly immoral or indecent. 
There is not a single line in Pro- 
fessor Sechenov’s treatise which could 
be condemned | from this point of 
view.” 

After receiving this opinion from the At- 
torney-General, the Minister of Justice 
wrote to the Minister of Interior, giving his 
support to the Attorney-General’s view and 
advising that the action against Sechenov | 
be discontinued. He gave an additional rea- 
son for dropping the action, a reason of a 
more -practical nature: he was in doubt 
about the outcome and the implications of 
such Court action, “all the more so,” he 
posited out, “since an open trial of Seche- 


nov’s book would merely draw public at- 


tention to it and thereby lead to further 


dissemination of materialistic doctrines in. 


society.” He added that the book was un- 
doubtedly harmful but that its style was so 


ponderous and scholarly that it would 


hardly become popular reading if it were 
left to its own fate. The decision of the Min- 


ister of J ustice was approved by the Min- 
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‘ster of the Interior, and the Court action 
against Sechenov was abandoned. | 


ae rather curious feature in the above af- 
fair is that the Attorney-General displayed 


a very liberal, almost sympathetic, attitude 
toward the author of “Reflexes of the 
Brain.” In fact, the Attorney-General’s at- 
titudc, as will be seen later, was incompara- 
bly more understanding than that exhibited 
by the academic groups. Professional jeal- . 


-ousy and petty personal interests played. 


their part in these latter groups to the full; 
the Attorney-General was free of such feel- 


ings. 


" SECHENOV’S ACADEMIC ACTIVITY AFTER THE 


PUBLICATION OF “REFLEXES OF THE BRAIN.” 


HIS TRIP ABROAD ‘AND RESEARCH ACTIVITY IN 


GRAZ. EXPERIMENTS ON THE RELATIONSHIP BE- 

TWEEN THE CENTRAL AND PERIPHERAL NERVOUS 

SYSTEMS. SECHENOV’S FURTHER BIOPSYCHO- 
LOGIC STUDIES. (1863—1868) 


After his return from Paris, Sechenov re- 
sumed his intensive research and teaching 
activity at the Medico-Surgical Academy. 
Together with his pupils he published a 


number of studies devoted to the physiology 


of the central nervous system. But soon an 
event occurred whi¢h affected Sechenov very 
deeply—the Government cancelled the right 
of women to admission to the Medico-Surgi- 
cal Academy. This frustrated the plans of 
the women—students of Sechenov—who 
were working in'his laboratory and who had. 
already passed the entrance examinations. 
Among these students was his young wife, 
and the impulsive Sechenov was ready to 
send in his resignation and to go with her 


‘to Vienna. There he might work in Ludwig’s 


laboratory, while his wife could study ob- 

stetrics or work in a related field. He im- 

mediately wrote to his old teacher and re- 

ceived from him the following reply: 
“Dear Sechenov, 


I hasten to answer your letter after. 

having made inquiries about the Insti- 
tute for Midwives. In Vienna, only those — 

can study midwifery who enter the In- 


stitute headed by Professor Spath in a- 
department of the General Hospital. 
_ Those who want to enter must be here 
between the first and the eighth of Octo- 


ber. . 
It sine me infinite sorrow to 
that they have abolished your physio- 
logical teaching for’ women. What do 
these troublemakers think, anyway? 
Precisely through such efforts as yours 
it would have been possible to give St. 
Petersburg a particular character.. I 
hope that the will of the cultured world 
will be stronger than that of the police; 
each time the former acted in earnest 
the officials, at least in our country, have 
_ proved too weak to,stop such action. 
Even more do I feel sorry that you 
have been so strongly affected by this 
matter that you intend to leave the 
Academy. After all, there is your real 
_ and proper ground, and you must cling 
to it with all your energy.... 
Your old and faithful, C. Ludwig. 
+ Vienna, November 2, 1864” 


Ludwig’s categorical advice to cling to 
the Academy with all his energy was to a 
great extent responsible for Sechenov’s de- 
cision not to retire. He continued to apply 
himself to his work, translated several Ger- 
man monographs into Russian and wrote a 


textbook for his students, entitled, Course 


of Physiology of the Central Nervous Sys- 
tem. 

At this time Sechieioy? s health failed, ap- 
parently from overwork, and he took a 
year’s leave and went abroad for medical 
treatment. After a cure in Carlsbad his 
health rapidly improved and, instead of pro- 


longing his vacation, he went to Graz to 


work in the laboratory of Professor Rollett, 
an old friend of the Vienna period. There 
he carried out a series of experiments on 


the relationship between the central and the 


peripheral nervous systems (1867-1868), 


® A few years later, Sechenov’s wife went to Swit- — 
zerland and finished her medical studies there. Af- 
ter graduation in Zurich in 1871 she returned to St. 
Petersburg. She was the first woman physician in 
Russia. 
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- which represented a further development of 
his research on the inhibitory centers. This 


investigation is very graphically reflected 
in Sechenov’s letters to his wife,® in which 


his characteristic scientific enthusiasm is 


mixed in a very spontaneous and candid 


way with his personal joys! and his tender 


both become possible. Do you. under- 
stand, my beloved little baby, tpat these 
experiments, by their importance, could 
well compete with those which .I car- 
ried out in Paris, and in their elegance 
they overshadow all that is known t: 
me in physiology to this date (with rc- 


affection for his correspondent. — 


In one of these letters, dated October 12, 


1867, he writes: 


“Tmagine, for the | 
-. picture: one half of the spinal cord of © 
a frog is transsected, and then the brain | 


is cut through in that place from which, 
by stimulation, one obtains the inhibi- 
tion of the reflexes. Two minutes after 


cutting through the brain you can place > 


the frog on the table, right before your 
eyes, and observe, at your heart’s desire, 
even for 24 hours, the beating of the 
lymphatic hearts on both sides. Now, 


you put salt on the transsected brain— 


- frog does not react; but the leg of the 
opposite side strongly reacts to a simple 


the frog does not move from the spot— 
one heart, on the transsected side, con- 
tinues to beat, and the other is at a 
standstill. The dt j is left where it is . 

On the side of the arrested heart one can 
now pinch the leg of the frog very forci- 
bly, even cut it with scissors, and the 


pinch. Take the salt out of the wound, 
and leave the frog for about ten min- 


aites.|The depression of the spinal cord 


3 ‘gradually passes, and the stimulation of 


_ the pinching of the skin brings about 


the previously insensitive leg begins to 
provoke a weak reaction: At this time 


two or three contractions of the previ- 
ously arrested heart. Is it not clear that, 


"as long, as the stimulation of thé brain 


Quoted from Koshtoyants /(3). The original 
letters, in possession of Professor O. P. Molehanova, 


acts upon the excitability of the spinal 
cord in a strongly depressive manner, » 


it is impossible to provoke from the 
periphery the excitation either of the 


reflected [i.e. motor. Ed.] apparatus or 


the mover of the lymphatic hearts; but, 


were first published in 1946. ee. 
- aS soon as the effect begins to weaken 


gard to the nervous system)!” 


Equally characteristic. of Sechenov’: sci- 
entific faith, fused with personal emo ions, 
are the following two letters relating to the 


same period. 


In the first of these, dated January 30, 


. 1868, Sechenov writes to. Maria Ale ‘Xan- 


drovna: 


experiment. I transsect, in the frog, the 
thalami optici. I also lay bare the sci- 
atic nerve. If I stimulate the latter from 
the start with an induction current of 
medium strength or with a strong cur- 
rent, the frog perceives this stimulation 

and carries out a jumping movement; 
but if I begin to stimulate the nerve ; 
extremely weakly and only gradually i 
increase the current, the frog remains 
immobile even at the strongest currents. 
In other words, at a gradual increase 


of a weak stimulus, the mechanisms 


which paralyze movements are excited 
more quickly than those which ‘bring © 
them about. 

What do you say to this? It looks as 
if the dreams which appeared before me 
when-'I wrote ‘Reflexes of the Brain,’ 
are caming true.” 


Of particular interest is the second of 
the: two letters, dated February 29, 1868. 
In this letter Sechenov describes to his wife 
the experiment of the “White Lady.” Seche- 


" nov gave this poetic name to his experiment 
on the frog because on that day he attended 


a performance of Boieldieu’s opera “La { 
Dame Blanche.” 


“Here it is,” says Sechenov, turning 
to the description of the experiment, — 
“if one removes the cerebral hemi- 
spheres of the frog, the animal, as you 
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know, sits perfectly quiet, ‘One lays 
bare, in such a frog, the n. kebhindicus, 
one cuts through it in the subpatellar 
fossa and one cuts off the thigh as high 
as possible. If now one stimulates the 
n. ischiadieus with a weak current or a 
current of medium strength, the frog 
runs away, that is it makes a jumping © 
movement at the very first instant of 
the stimulation; but if one acts on the 
nerve with a strong current, the. frog 
remains on the spot and runs away only 
_when the stimulation has ceased. A 
_simpler and clearer experiment of a re- 


_ flex inhibition of the walking movements 


can, of course, not be imagined. I be- 
lieve that the experiment of the ‘White 
Lady’ will please even you, my severe 
‘ bellina....So you see, beloved, you do 
hot have to worry about my work. Be- 
side the fact that this work solves the 
problems of reflected inhibition of re- 
flexes and of the act of walking, it con-— 
tains elements for the analysis of the 
phenomenon of spinal coordination 
(that is of alternating movements of | 
flexion and extension of the extremities 
through stimulation of the skin.) It is 
thus proved in the most positive man- 
ner that the inhibition of reflexes, the 
arrest of the lymphatic hearts and of the 
blood heart, by the stimulation of the 
middle portions of ‘the brain is a result 
of stimulation of specific nervous cen- 
ters. Finally, in this work there will be 
raised entirely new problems about the 
‘ relationship between. the apparatus of 
walking and the reflex mechanisms. I 
am only afraid that this matter will 
drag out, since ‘the deeper ‘into the 
forest the more wood.’ Well, it is after 
all not so bad if beeause of this ‘work 
I will have to spend a fortnight at the 
other one.’ 


‘The experiment of the .‘“White Lady” ab-. 


‘sorbed all’ of Sechenov’ s attention at the 
time, and led him to the assumption of the 


existence of inhibitory centers in the spinal 


cord as well. It further led him to one of 


‘the basic physiologic problems relating to 
the regulation of coordinated movements. 


Sechenov demonstrated his experiments to 
many foreign arid Russian scientists. Mech- 
nikov, who visited Sechenov in Graz in 1868, 
was jubilant..He even conceived the idea of 
devoting himself to physiology. This is re- 
flected in Sechenov’s letter to his wife, dated 
March 17, 1868. He writes: 


“Mechnikov left here yesterday 
morning. He intends to start working 
in my laboratory’in September, and al- 
together begins to dream of becoming a 
physiologist. Of course, I encourage him 

in this idea in every possible way, since ~ 
he is a very — gentleman, in- 
deed. ” | 


While his experimental 
in Graz, Sechenov eontinued his studies on 
the physiologic bases of psychology, a sub- 
ject which fapcinated him ‘from adolescent 
years. | 

Sechenov writes 3 his letter to his wife, . 
dated February 18, 1867: 


“Tt is remarkable, darling, to what ex- 
tent the saying ‘As one. is in the crib so 
_ he goes to the grave’ finds, in my in- 
stance, complete justification. At one — 
time, namely when I first went abroad, 
my old Moscow passion for philosophy 
seemed to me to be a fancy, a false note 
in life, and yet it now appears that I am 
going to occupy myself with a problem 
which enormously puzzled me during 
my student years—the absence of the 
subject of psychology i in medical schools. 
I will tell you in secret that certain 
forms of psychologic experiments have 
already begun to move around in my 
head. They still are in a germinating 
form, but I think they will develop in 
time.” 


Sechenov studied German psychologic 
and philosophic literature very meticulously, 
and was utterly disappointed. On October 
18, 1867, he writes to Maria Alexandrovna: 


“As T had ordered in the local book- 
store all philosophical books available, 
I received a few days ago the newest 
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literature which proved to be such a 
nonsensical mess that I did not under- 
stand one single word. And this still 

- forms nowadays the subject of study 
of very many Germans. 1 must frankly _ 
confess to you, for the study of German 
metaphysics (about which I already 
talked to you), one would need more 
courage than I could ever master.” — 


‘Sechenov’ continued to think about re- 
building the very foundations of a science 
which he considered to be one of the most 
important and fascinating branches of hu- 
man knowledge—psychology. He hoped to 
be able to convince his scientific opponents, 
the subjective psychologists, and to demon- 
strate to them the enormous advantage pre- 


sented by the study of psychologic phenom- 


ena with physiologic means. He conceived 
the idea of open discussions with representa- 


tives of the official psychologic science in 
- order to bring out the truth. In his letter — 
to his wife of November 4, 1867, Sechenov 


writes: | 


“With regard to psychology there is 
now the following plan in my head. The 
principal representatives of Herbart’s 
School live in Leipzig. I will have to be 
there in.any event for a meeting with _ 
Ludwig. Therefore I have conceived the. 
idea of approaching these gentlemen and 
telling them: ‘You, as you say, wish that 
physiologists would also take part in the 

development of psychology. Well, I am 
a physiologist, and I have the same in- 
_ tention. So why not, during my stay in 
Leipzig, organize systematic debates on 
@ the basic problems of psychology?’ 
Should this idea materialize it would be 
‘extremely useful.” | 


Sechenov’s proposal, needless to say, was 
disregarded. | 


SECHENOV’S RETURN TO ST. PETERSBURG. RE- 
NEWED ACTIVITY AT .THE MEDICO-SURGICAL 
ACADEMY. FURTHER PERSONAL DISAPPOINT- 
MENTS, AND RESIGNATION FROM THE ACADEMY. 


SECHENOV’S ACTIVITY AT THE UNIVERSITY OF 


ISCHLONDSKY 


ODESSA, AND HIS PHYSICOCHEMICAL AND Psy- 
CHOBIOLOGIC STUDIES THERE. PUBLICATION OF 
THE ESSAY, “WHO SHOULD INVESTIGATE Psy- 


- CHOLOGICAL PROBLEMS, AND HOW.” ITS PRIN- 
_ CIPAL THESIS AND CONCLUSION: PSYCHOLOGY 


IS A PHYSIOLOGIC DISCIPLINE. SECHENO\— 
PROFESSOR OF PHYSIOLOGY OF PETERSBURG 
UNIVERSITY. PUBLICATION OF THE PSYCIi0- 
PHYSIOLOGIC AND PHILOSOPHIC TREAT'SE, 
“ELEMENTS OF THOUGHT.” THE CONCEPTS OF 
SPACE AND TIME AS A NEUROPHYSIOLOWIC 
PROBLEM. NEW DISAPPOINTMENTS. SECHENOV’S 
RESIGNATION FROM P BURG UNIVERSITY. . 
(1868-1888) 


In the winter of 1868 Sechenov returned 
to St. Petersburg. He continued his work at — 
the Medico-Surgical Academy, but things 
did not go well, and in 1870 Sechenov re- 
signed. The immediate and overt reason for 
his resignation was again a deep personal 
disappointment. 

Sechenov had proposed Ilya Mechnikov, 
later the famous pathologist and microbiolo- 
gist, as a candidate for the vacant post of 
“Lecturer” in zoology. Mechnikov held at. 
the time the Chair of Zoology at the Uni- 
versity of Odessa and was already a scien- 
tist of international repute. The Academy 
rejected Mechnikov’s candidacy and, the 
following day, Sechenov sent in his resig- 
The reason given by one of the members 
of the majority for rejecting the Mechni- 
kov’s candidacy is remarkable for the cyni- 
cism it displays. This member asserted that 


Mechnikov’s scientific merits were great; 
indeed, so great that he fully deserved to 


be elected to any post, even that of a mem- 
ber of the Academy of Sciences. But, he 


added, this was precisely the reason which 


made his candidacy for the post of “Lec- 


turer” at the Medico-Surgical Academy un- 


acceptable. Up to then, this member argued, » 
the Chair of Zoology at the Medico-Surgi- 
cal Academy had been held by an assistant 
professor, since zoology is a subject of minor 
importance in the medical curriculum. If 
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Mechnikov were elected, a full professor- 
shi) would have to be created for him, 
ate could not be done. 
\, Sechenov was very deeply pained by the 
ttitude of the Academy. The letter which 
he wrote to Mechnikov. after the ballot re- 
flects this pain and — very viv- 
idly: 
“Believe me or not, but after this — 
miserable comedy I was at one moment — 
overtaken by such disgust and grief that 
*. “T wept. It is good that I was able to 
cover my face with my hands in time, in 
order not to provide additional pleasure 
for the lackeys who surrounded me. 
Please forgive me for having been so 
mistaken about the moral qualities of 
my honorable colleagues, but at the 
same time you can see for yourself into 
what kind of a garbage dump you would 


~ have gotten if you had been elected.” 


Soon after Sechenov’s resignation from 
the Medico-Surgical Academy the Council 


of Odessa University elected him to the 
Chair of Physiology of the Physico-Mathe- 
matical Faculty. After a year of waiting, 
and not without resistance from the higher 


authorities, Sechenov was finally nominated | 


to the Chair by the Minister of Education. 
Together with his teaching program, he im- 
mediately organized a broad research pro- 
gram in his department. Scientific papers 
soon began to flow from his laboratory, 
among them one in collaboration with 


Mechnikov. | 
During his tenure in Odessa, Sechenov 


carried out a large number of absorptio- 
metric investigations, which represented the 
second principal work of his life and which 
were continued at greater or lesser intervals 
for 25 years. The objective of these studies 
was to determine the state in which COz is 
present in the blood, and the dynamics of 
its respiratory exchange. In a preliminary 


Atudy, performed in 1872, Sechenov carried 
out a series of experiments with salts, with 


the intention of applying the data thus ac- 


quired to the problem of absorption of the 


same gas Ne the 1 various constituent parts 
of the blood.'In 1875, the work was com- 
pleted and the results were published by the - 
Academy of Sciences under the title, “Uber 
die Absorption der Kohlensiure durch Salz- 
lésungen.” This was followed by the pub- 
lication, in 1879, of the second part of Sech- 
enov’s absorptiometric studies, entitled “Die 
Kohlensaure des Blutes.” “These two pa- 
pers,” as Sechenov himself says, “in spite 
of the considerable interval between their 
publications and in spite of the seeming dif- 
ference of the subject-matter, are indivisible 
parts of one whole, both in idea and meth- 
ods.” The results of this work can now be 
found in any textbook of physiology. They 
showed that the red blood cells take part in 
the respiratory exchange of:CO. by means 


- of their hemoglobin and that the discharge 


of COz from the blood into the air takes 
place according to the same laws as the dif- 
fusion, into the air, of ai dissolved in 
liquids. 

In Odessa, Sechenov also wrote two im- 
portant psychophysiologic essays in which 
he further developed his ideas and concepts 
expounded in “Reflexes of the Brain.” One 
of these essays, entitled “Who Should In- 
vestigate the Problems of Psychology, and 
How,” is of particular interest. Its funda- 
mental tenets and conclusions are as fol- 
lows. 

Taking, as a point of ictiua the no- . 
tion extensively developed in his “Reflexes 
of the. Brain,” Sechenov stresses the fact 


that psychic experience, which he has shown 


to be associated with the middle link of the 
brain reflex, should not be confronted. or 
compared with somatic events, and should 
not be studied independently of these events, 


as another category of phenomena. In order ~ 


to demonstrate more didactically the uni-_ 


tary character of reflex acts on the one ~ 


hand, and psychic phenomena on the other. 


-Sechenov carries out first a comparison be- 


tween reflexes and the more elementary 
forms of psychic experience, namely those 
manifested in the..activity of the sense or- 


| 


gans. ‘He shows that the difference between 
the two groups of. events is merely quanti- 
tative. “It follows,” says Sechenov, “that 
the lower forms of psychic phenomena, 
which result from the activities of the sense 


organs, are allied in their nature to somatic 


nervous processes.” 
The only reason which still prevents many 


investigators from carrying out a truly sci- 


entific, objective study of psychic phenom- 
ena is, in Sechenov’s opinion, the strong 
impression made on the minds of these in- 
vestigators by the seeming “voluntariness”’ 

of human acts. But this is just an illusion, 
sinca all psychic events are subject to laws 
as immutable as the laws of material life. 
Even those acts which are clear expressions 
of “free will,” and in which every step is 
taken consciously and deliberately by the 
acting person, cannot transgress definite 
limits. “Only the actions of a lunatic are 


often unaccountable; however, there can be. 


no coubt that even in such cases there must 
be motives, although the relationship be- 
tween these motives and the acts to which 
they lead may not be the same as in the 
normal person.” 

It should be noted in passing that, in ‘the 
course of his analysis, Sechenov formulated 
a concept which, as is well known, is’ also 
the peint of departure of Freud in his con- 
ception of “the unconscious.” Sechenov em- 
phasizes that oa he should not be identi- 
fied with consciousness, that not all psychic 


_ phenomena are conscious, and that conse- 
‘quently conscious psychic processes repre- 


sent only a portion of psychic life. “It is 


easy to show,” says Sechenov, “the fallacy - 


of the idea that payonic life begins and ends 
in our Consciousness.” 

Who then should study psychologic prob- 
lems? Sechenov answers this question un- 


-hesitatingly: Since the psychic event is 


just one phase, the middle link, of the com- 
plex reflect act, obviously it should be stud- 


- ied by those who investigate the act in its 


entirety, that is, by the physiologists. 
“Nobody will doubt,” says Sechenov, 


lished a study entitled 


“that the study of will hence- 


forth fall into good hands, for modern phys- 
iology is characterized by its sound princi- 
ples and good judgment. Being a science 


concerned with real facts, physiology wvill 
begin by separating psychologic reality 


from the mass of psychologic fiction which 
even now fills the human mind... . Psycliol- 
ogy will gain enormously, for it will be 
based on scientifically verifiable facts in- 
stead of deceptive suggestions of the voice 
of our consciousness. Its generalizations :ind 


conclusions will be limited to actually exist- 


ing analogies; they will not be subjeci to 
the influence of gion preferences of the 


investigator, which have so often led psy- 
‘ chology to absurd transcendentalism, and 
they will thereby become really objective 


scientific hypotheses. The subjective, the 
arbitrary, and the fanciful will give way to 
a closer approach to truth. In brief, psy- 
chology will become a positive science. Only 
physiology can do all this, for only physi- 
ology holds the key to the scientific analy- 
sis of psychic phenomena.” 

When one considers that this was written 
almost a century ago, one can fully ap- 
preciate the significance of these :pronounce- 
ments as well as the boldness, the enthu- 
siasm and the deep scientific faith of their 
author. 

In 1876 the Pliveiob-Mathematical Fac- 
ulty of Petersburg University elected Sech- 
enov to the Chair of Physiology. With this 
appointment Sechenov obtained very satis- 
factory conditions for his scientific and 


teaching activities, and he made full use of 


them. Apart from continuing his physico- 
chemical (absorptiometric) studies, he per- 


formed @ number of physiologic experi- 
‘ments, investigating galvanic phenomena 


in the medulla oblongata of the frog, and 
developing further his studies-on the 


of reflexes. 


During the same period Sidious pub- 
“Elements of 
Thought.” This work represents a further 
development of Sechenov’s psychobiologic 
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views and deals with the most fundamental 


- goncepts of philosophy. In this paper Sech- 


enov poses the problem of the neurophysio- 
logic nature of the concepts of space and 
time. He develops a daring and imaginative 
analvsis.of the role of the muscle as a sense 
organ which gives us the signals of position 
in space and of evaluation of time: Neither 
before nor after Sechenov has any physi- 
ologist dared to approach this problem. 

In the middle of the eighties an attempt 

was again made to elect Sechenov to the 
Academy of Sciences, and he was duly 
elected in the corresponding section of that 
institution by a vast majority of votes. 
Nonetheless, the Minister of Interior and 
the President of the Academy, Count Di- 
mitry Tolstoy vetoed the second and de- 
cisive vote in the General Assembly of the 
Academy. 

In 1886 another disappointment awaited 
Sechenov. The Minister. of Education, De- 
lanov, declined the petition of Petersburg 
University to grant Sechenov’ the rank of 
Professor Emeritus, although he was for- 
mally entitled to this rank, having occupied 
the post of professor for more than 25 years. 

Discouraged and disgusted, Sechenov de- 


cided to give up his professorship in St.. 


Petersburg for the more modest post of 
“Lecturer” at Moscow University. He re- 
signed from Petersburg University in 1888 
and, after a year’s rest in the country, he 
returned to his Alma Mater, to remain there 
for the rest of his life. + 


SECHENOV IN MOSCOW. HIS PROFESSORSHIP AT 
THE UNIVERSITY. LAST YEARS OF RESEARCH AND 


TEACHING. EXPERIMENTS ON THE PHYSIOLOGY 
OF PHYSICAL WORK. SECHENOV’S FINAL DIS- 


APPOINTMENT—-REMOTE ECHO OF THE TURBU- 
LENT “REFLEXES OF THE BRAIN. ” DEATH OF 


THE “FATHER OF RUSSIAN PHYSIOLOGY.’ ” (1889- 


When Sechenov joined the staff of Mos- 
cow University in 1889 the Chair of Physi- 
ology was held by Professor F. B. Shere- 
mitievsky. Sechenov offered a course in 


him. Reealling these difficult days in his 


students and later his successor to the Chair 


physiology as “Private Lecturer.” At the 
same time he delivered a systematic course 
of lectures on the physiology of the central 
nervous system to medical pei at 
the so-called Doctors’ Club.?° 

Sechenov’s financial position at the time 
was very precarious. When his teacher, Lud- 
wig, learned of this he immediately sug- 
gested that Sechenov come to work with 


Autobiographical Notes Sechenov writes: 
“My position at that time was so insecure - 
that Ludwig, without any hint on my part, 
told me that as long as he was alive there ~ 
would always be a place for me in his lab- 
oratery.” 

However, in the fall. of 1891 sidan 
then living on the small estate of his wife, 
received a telegram from the Curator of 
Moscow University informing him of the 
sudden death of Professor Sheremetievsky 
and offering him the vacant Chair of Physi- 
ology. Commenting on this offer, Sechenov — 
writes, ‘Knowing that I would be more use- 
ful in this capacity than as a Lecturer with- . 
out even a place to work, I felt it was my 
duty to accept. During the subsequent ten 
years I had no reason to regret my deci- ; 
sion.” 

Professor one of Sechenov’s 


of Physiology, describes very vividly with 
what impatience Sechenov’s first lecture 
was awaited by the medical students, and 
what_a deep impression it created. “The hall 
was ded with students of the Medical 
and Physico-Mathematical Faculties; the 
seats were all occupied; the gangways, even © 
those leading to the platform, were. 
crammed. The tension increased every min- 
ute and, when at last the door opened and 
Sechenov came in, making his way to the 
front, the pent-up feelings broke out in a 
storm of applause. 

“Sechenov was evidently moved by the 


7 These lectures were later published. in book 
form under the ~_ Physiology of the Nervous 
Centers. 
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students’ rereption. Without raising his 
head, in a faltering voice, he began, ‘With 
deep gratitude I have. accepted the high 
honor which my Alma Mater, Moscow Uni- 
versity, has conferred upon me by electing 
me to the Chair of my esteemed late col- 


league, F. B. Sheremetievsky.’ After this, he 


turned to the importance of physiology, as 
a science, and to the classification of the 


subject-matter. His voice became stronger, 
resuming its usual ringing notes; the phrases. 
came flowing in a harmonious stream; ; his | 


eyes with enthusiasm. Once again 
he S leading | a young generation for- 
ward. ” raf 

Sechenov wrote Ludwig him 
that he had accepted the Chair of Pape 
ology. Ludwig replied, in n part: 


“When, a month ago, I read in the 
Viennese press the announcement of the 
‘death of Sheremetievsky, I was worried 
_ about your future. It seemed to me pos- 
sible that they would push forward 
somebody else, less suitable. Your letter 
freed me from this apprehension... . 
How great my joy was cannot be ex- 
pressed with the pen. Enough, you are 
again where we wish to see you. Since 
you will meet very distinguished col- 
leagues in Moscow and will live and 
teach in the heart of your beloved 
people, a new era will open before you, 
richer and happier than all the previous 
ones.” 


During these late years of his life, Sech- 
enov was just as brilliant as an investigator 
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/known 


’ you, I do not want to 


niversary of his ectiaiorliin. When asked 
to} fix the date of the celebration, Sechenoy 
categorically refused. After much argument 
one member of the delegation, the well- 
plant physiologist Timiri:zey, 
pointed out that, Sechenov had no right to 
refuse, since this celebration was a matter 
of social importance and could not be ap- 
proached from any personal angle. Sechenoy 
replied that he could not prevent them ‘rom 
celebrating anything they wanted, but he 
warned them that if such a celebration did 
take place he would be one of town on that 
day. 

After the departure | ‘of the delegation 


Shaternikov asked his: teacher: to explain ; 


his attitude. Sechenovreplied, “My dear 
fellow, such ceremonies always lead to ex- 
aggerations and extrayagances. Besides, 
there is bound to be so1 le talkative gentle- 
man who will say: something that will make 
me wish to sink thréugh | he earth. No, thank 
ve people make a 
fool of me before 4. gapil g crowd.” 

Soon after his arriva in Moscow, Sech- 


enov was asked to deliver a course of lec-. 
tures at the “ 


Vomen’s Society.” 


- This was an institution formed in Moscow 


and just as successful and beloved as a_ 


teacher, as he had | ever been before. In every 
step and action there was the same striking 


. feature of his character—the perfect hon- 
esty and profound hatred for any form of | 
hypocrisy, even the most innocent and gen- . 
erally accepted one. Professor Shaternikov, 


recalls the following episode: 
In the spring of 1895 a deputation from 


‘the University professorate approached 


Sechenov to inform him of the intention of 


* Moscow scientists to celebrate the 35th an-— 


after the so-called Bestuszev Courses in St. 
Petersburg had been closed by the Govern- 
ment. The Society obtained permission to 
organize “collective lessons” for women 
teachers with the objective of improving 
their professional qualifications. Sechenov 
accepted this invitation joyfully. 


faction my lectures at the Courses of the 
Women’s Pedagogic Society,”’ writes Sech- 
enov in his Autobiographical Notes. Here, 
just as in the pleasant circle of my Bestuszev 


“T will always et with deep satis- 


students, reigned that atmosphere of free- 


dom coupled with straightforwardness, 


friendship and mutual esteem, which one 


encounters in families with a high level of 


culture and which is a proof of the honesty 
of aims and the mutual oe: of young 


ard old.” | 
During this period sgn also deliv- 
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Fic. 2. I. M. Sechenov carrying out on himself one of his last experiments (1902). Re- 
produced from I. M. Sechenov, Autobiographical Notes. Edition of the Academy of 


Sciences of U. S. S. R., 1945. 


ered a series of public teciusien, usually for 
the purpose of collecting funds for educa- 
tional institutions and destitute students. 
In 1899, wishing to “give younger men a 
chance,” Sechenov gave up both the ob- 
ligatory course at the University and his 
lectures at the Courses for women teachers. 
In 1901 Sechenov formally resigned his 


professorship, though he continued to work 


in the laboratory and performed a series of 
ingenious experiments on the physiology of 
muscular activity. His findings were later 
published (in German) under the title, 
“Contribution to the Problem of the Effect 
of Sensory Stimuli upon the Muscular Work 
of Man.” In those investigations Sechenov 
used himself as the experimental subject. 
He first performed rhythmic work with the 
right arm until fatigue set in. Then followed 
a period of rest for five minutes. After the 


} 


rest, the right arm again carried out work 


until fatigue, and’ again a period of five 
minutes’ rest followed, but this time the 
left arm carried out work during this period. 
Sechenov found that the working capacity 
of the right arm proved greater in the sec- 
ond case thah in the first one (when the 
left arm did -not work). | 

He then undertook to ascertain whether 
movements in other parts of the body had 
the same recovering effect upon the fatigued 
right arm. He chose for the new experiment 
movements of the legs, and was able to dem- 
onstrate tliat the working capacity of the. 
fatigued right arm was also increased by 
the work of the legs. The same effect ap- — 
peared to apply to any strong movement of 
the body. He further found in these experi- 
ments that there was no difference in the 
recovering effect whether the region selected 
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‘ for producing this effect was on the same 
side as the working organ, or on the op- 
posite side. It should be noted that Sechenov 
judged the results not only by the subjective 
criterion of the intensity of the sensation 
'_ of fatigue, but also by myograms taken 
from the working arm. 
_ From these studies Sechenov drew the 
conclusion that the temporary increase in 
the working capacity of the fatigued right 
arm had to be attributed to the sensory 


impressions which accompanied the move- 


ments of the other arm, or leg, or other part 
of the body; in other words, to sensory 
stimulations of the nervous system. 

From the point. éf view of present-day 
cerebral physiology Sechenov’s interpreta- 


tion of his findings is not entirely accept- 
able. Yet his ingenuity in conceiving and 


executing these experiments under most 
_ primitive laboratory conditiens demon- 
strated once more the remarkably active 
mind of the 73-year-old scientist. 


During this period Sechenov also la- 


- bored on the preparation of a new edition 
of his :psyeho-physiologic and philosophic 
essay “Elements of Thought.” The final re- 
vision appeared in 1903, = years before 
Sechenov’s death. 

In the fall of 1903, Nechinies now 74, was 
again at work in the cause of ibaeaiien: 
In this instance he was concerned with an 
evening course of lessons in anatomy and 
physiology, designed for factory workers, 
~which he conducted at the so-called” Pre- 
chistensky Classes”. The lectures were ac- 
eompanied by demonstration experiments 

_ performed by Professor Shaternikov. Sech- 
enov was extremely gratified with the deep 
interest shown and the progress made by 


his. students. From October 1903 to Febru- . 


ary 1904, he completed his lectures on the 
structure and movements of the skeleton, on 
the physiology of the integuments, on di- 
gestion, respiration, and circulation. What 
remained was the part of the course closest 
to Sechenov’s heart, the physiology of the 
nervous system. Then the blow came. About 
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the middle of February 1904, the Head of 


the Prechistensky Classes popeevedd the fol- 
lowing notification. 

“By order of the Director of leclen 
Schools of February 5, 1904, No. 814, Pro- 


‘fessor Ivan Mikhailovich Sechenov “ not 


been confirmed in the post of teacher o: the 
Prechistensky Classes, and therefore 1 will 
be obliged for your informing me thiit he 
has been relieved of his cy eo Chair nan, 
K. Mazing.” 


The aged Sechenov, only ‘ year be sows 
th, was still remembered as the 


his d 3 
dangerous author of ‘Reflexes of the Br:iin.” 

The last two years of his life Seclienoy 
spent completing his autobiography. He also 


planned new experiments, but death put an _ 


end to his plans. In the fall of 1905 he 
contracted pneumonia and died in Moscow 
on the second of November. In compliance 
with his will no flowers were brought to the 
funeral and no cc aaeaeea were made over his 
grave. 

So ended the life and activity of I. M. 
Sechenov, one of the most brilliant physi- 
ologists of the nineteenth century. | 
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ELECTROENCEPHALOGRAPHIC FINDINGS DURING 


CHLORPROMAZINE-DIETHAZINE TREATMENT’ 


‘HERMAN C. B. DENBER, M.D? 


The Seieelation of. specific brain wave -ies of a small sample of this 
yield information not obtainable by a mass 


changes with the various psychiatric diag- 
nostic groupings is still a matter of spec- 
ulation. Strauss et al. (15) believe that 
“there is no electroencephalographic pat- 
tern specific for schizophrenia or the af- 


fective psychoses.” Greenblatt (6) noted. 


large amounts of fast activity in the in- 
volutional psychoses and the manic-de- 
pressive, depressed disorders. Kammerer et 
al. (9), as part of a general investigation 


of the electroencephalogram in, psychiatric 


disorders, found only 21 normal electro- 
encephalograms in 80 patients with the 
diagnosis of melancholia. Dysrhythmia, 
slow waves and bursts, as well as fast 
rhythms, — the predominant abnormal- 
ities. Dongier (3) in his review of the prob- 
lem concluded that the “diagnostic and 
prognostic significance of the various func- 
tional modifications” of the ele¢troenceph- 
alogram was far from settled and that 
further work was necessary along those 
lines. 

Clinical observations of depressed pa- 
tients during chlorpromazine-diethazine 


. treatment suggested the need for parallel 


laboratory studies (1). It was felt that 


‘ the electroencephalogram might give some 


clue regarding the moderate to severe extra- 
pyramidal syndrome that developed. Ex- 
amination of 1044 routine electroenceph- 
alograms at this hospital from September, 
1953 to January, 1957, showed slow wave 
bursts to be a frequent finding 1 in nisntatee 


patients, particularly in ‘the involutional.. 
period. Serial electroencephalographic stud-' 


1Read before the Annual: Meeting of the 


* Manhattan State Hospital, Ward’s Island, New 


_ York, and College of Physicians and Surgeons, 
Columbia New York. 
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could 


survey or by doing only one record at the 
beginning and end of treatment ri 


MATERIALS AND METHODS 


Six female and four male patients, rang- 
ing in age from 30 to 60 years; were studied 
(Table 1). Their diagnoses and 
only one was a catatonic schizophrenic, 
Electroencephalograms were recorded with 
an eight channel Medcraft machine uti- 


lizing 17 electrode placements according to 
Strauss’ method (15). A control record was 


done for each patient before medication — 
was begun. Electroencephalograms were re- 
peated every 7 to 10 days aventtet 100 
mg. of chlorpromazine, and from 250 to 
500 mg. of diethazine were! given three 
times daily. Regular notes were made by 
a special treatment nurse assigned to the 
psychopharmacologic studies. Sixty electro- 
encephalograms were done in eight patients 


(whose records became abnormal during — 


treatment), and six in the other “oi pa- 
tients. Eight patients were treated from 
31 to 56 days and two from 68 to 70 days. 


RESULTS 


Before Treatment. Five of ithe control 
records were normal and five abnormal. 
Disorganization of the alpha rhythm, often 
accentuated during hyperventilation, sym- 


metrical slow wave activity (5 to 6 c.p.s.), 


slow wave bursts, and irregular low voltage 
fast waves were seen in the latter records. 
One patient had poorly organized low volt- 
age 19 to 23 c.p.s. activity as the dominant — 
rhythm, with scattered alpha waves. In 
another.patient (I. G.) photic stimulation 
at 10’and 15 flashes per second produced 
high voltage spike and slow wave discharges 
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TABLE 1 
Serial Stacirsencephlliihaitite Results of 10 Depressed Psychotic Patients of ter 


and Diethazine th 


| | Electroencephalogramt | EEG A 
‘Case No. Patient | Age Sex Diagnosis* — Duration 
| | Control | During | After Duration 
days days 
d | AM... 59 M IPM N N N* 44 0 
> (33: M DPP N N N 
e 3 40° F DPP N 2.8 68 
5 | MG... 53 F . MDD A A N 37 7 
6 PEG... 37 F DPM . A A N 56 48 
+t 3H... 34° M DPP N 52 |. 34 
43 F IPM N 46 
60 F MDD A A | A 70. | 67 
d 38 M DPC A A N 46 | 
_ * IPM, involutional psychosis, melancholia; DPP, dementia praecox, paranoid; DPM, dementia 
% praceox, mixed; DPC, dementia praecox, catatonic; MDD, manic-depressive, depressed. 
h aa N, normal; A, abnormal. 
Placed on electroconvulsive treatment. 
0 
é during the period of stimulation accom- number of bursts. The seizure discharge in 
‘ panied by generalized twitching movements patient I. G. became particularly pro- 


: and followed by a period of confusion. 

) _ During Treatment. The abnormality be- 

; came more pronounced in the five patients 

. whose electroencephalograms were already 

_ abnormal. The alpha was more disorganized 

: with an irregular distribution of the various 
frequencies. Delta amplitude and per cent 
time increased as well as the amplitude and 


nounced. The abnormality was especially 
prominent in the symmetrical temporal 
regions in three patients, and in the sym- 
metrical occipital areas in one patient. 
Three of the five normal records became 
abnormal during treatment (Figs. 1, 2, 3). 
This took place 7, 11 and 13 days, respec- 
tively, after treatment beeen. The control 
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| 


limits. 


Fig. 1..J. C., 34 year old paranoid schizophrenic patient. The control record within normal 


| 


LAT-PT. 


present. 


Fig. 2. J. C., Fifteen days after treatment began ; ren defined slow wave bu 6 activ ity 


yo 
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record in one patient heed a dominant. 


16 to 35 c.p.s. low voltage rhythm. Fifteen 
days after treatment ‘began, the third rec- 
ord was severely disorganized throughout 
with bursts of generalized fast waves and 
some slow activity. Photic stimulation elic- 
ited a short burst of slow waves. A second 


patient’s record showed one well defined 


| high- voltage generalized burst 11 


days after, treatment began, and one, week 
: 


TERMINATED 


Fia. 3. J. now showing normal alpha activity. 


later diffuse symmetrical high v voltage 4.5 
to 5 c.p.s. slow waves and bursts were 
seen. The control record of a third patient 
had poorly organized alpha but was within 
normal limits. Diffuse symmetrical general- 
ized 5 to 6 ¢.p.s. waves appeared-7 days 
after treatment began (Fig. 2): | 
There were some minor variations in the 
amplitude in most patients during treat- 


ment. The amplitude was markedly in- | 
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‘Fic. 4. L. B., 60 year old manic-depressive, depressed patient. The control record: shows 


slow wave bursts with occipital —— 


LMMT 


LPEL 


RAT-PT 


| sone 


Fic. 5. L. B., high voltage generalized slow waves: 


_ ¢reased in patient L. B: Figs. 4, 5). Treat- 
ment accentuated the already existing 
electroencephalographic abnormality and 


~ induced abnormal changes: in three of five 


patients. Two records were unchanged. 
After treatment. Two records were still 


unchanged. One patient was discontinued’ 


from treatment after 31 days and placed 
on electroconvulsive therapy. Her record 
at that time was still abnormal. One patient 


5 
4 


continued to show symmetrical high voltage 
5 ¢.p.s. burst activity with occipital pre- 
dominance after 70 days of treatment (Fig. 
5). This was still present to some degree 
80 days after treatment had stopped. The 


‘seizure discharge induced in patient I. .G. 


before and during treatment was no longer 
present. The other six records were normal. 
Organization of the brain wave activity 
improved. Slow waves were only scattered 


RPO 
| 


‘or absent. Fast activity had diminished. 


The fast frequencies were slowing and ap- 
the alpha range. 

a _ DISCUSSION 

a specific. cerebral electrie ab- 
normality in depression? The data cannot 
answer this question until a much larger 
group of patients has been studied, although 
the initial findings of ‘5 abnormal records 
in 10 suggest this possibility. While the 
diagnosis of each record may be questioned, 
the most frequent. abnormality was rep- 


resented by delta and burst activity. Our 


observations in this hospital. indicate that 
a low voltage, poorly organized fast record 
with varying frequencies is abnormal, al- 


- though this view is disputed (15). It cannot 


be implied that the slow wave electro- 
encephalograms were of the type frequently 
seen in catatonic schizophrenia (7 ), | since 
there was only) one such patient in the 
group. The elecéroencephalographic abnor- 
malties were présent for most of the 'treat- 


ment period, and, with one exception (L. 


i disappeared before treatment was ter- 
minated. 

Morrice (12) has reviewed the question’ 
of slow wave production in the electro- 
| encephalogram i in relation to carbon dioxide 


and feels that the delta waves produced 
by this gas are diencephalic in origin. The 
slow rhythms .in the epileptic and post- 


electroshock electroencephalogram are sup-. 
pressed by mescaline and we have already 


suggested a diencephalic mediation of this 
drug’s effect. Roth has expressed the belief 


- that the effects of electroconvulsive therapy 


are on the diencephalic structures. Since 
chlorpromazine-diethazine induced or aug- 
mented slow waves and bursts as well as 
seizure discharges after photic stimulation, 
it would not be unreasonable to suggest 


‘that. the diencephalon is one pathway 
* through which the effects of these agents 
are. mediated. Clinically it is not possible 


to elaborate this hypothesis further. 


The increased abnormality during treat-- 
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ment in-Cases 5, 6, 8, 9 and 10 and drug 
induced abnormality in cases 3, 4 and 7 
would certainly indicate the involvement of 
central mechanisms in mediation of the 
drug effects. The absence of spike and slow 
wave discharges in response to photic stim- 


ulation after treatment: in patient I. G. : 


would support this concept. This is contrary 
to the psychoanalytic hypotheses that |old 
for a purely psychogenic mechanism in 
explaining results with chemotherapy in 
psychiatry (13). | 

Is the abnormality induced or aggrav:ited 
by either, chlorpromazine or diethazine, or 


is this a synergistic action? In general, 


long term administration of chlorpromazine 
usually produced a more stable record (10). 
Chlorpromazine alone increased the ampli- 
tude and alpha per cent time (16). Single 
intravenous injections of chlorpromazine 
were without immediate specific effects on 
the electroencephalogram (14). Mauceri 
and Strauss (11) stated that “chlorpro- 


mazine in large doses can produce in: 


patient: without epilepsy or organic brain 


disease a type of ‘electroencephalographic 


abnormality usually found in epileptics.” 
Doussinet et al. (4) reported that electro- 
encephalographic abnormalities «(high volt- 
age slow waves) were observed during 
chlorpromazine treatment psychotic pa- 


tients. 


_ Jenkner and Lechner (8) aliministered | in- 
travenous diethazine to 10 normal patients 
and noted a moderate reduction of alpha 
activity. In patients with pathologic records 
following head trauma, slow wave activity 
was frequently abolished. Alpha activity 


was diminished in varying degrees. Fink — 


(5) found that intravenous diethazine re- 


duced slow wave activity following elec- 


troconvulsive treatment. 
A control group of five ‘non-depressed 


psychotic patients receiving chlorpromazine 
for 6 weeks showed fast activity in one © 
patient, no change in the electroencephalo- 


grams or increased synchrony with im- 


provement of alpha activity in the others. 
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The effects of diethazine alone could not 


be studied. It is possible that the electro- 
encephalographic findings reported herein 


result primarily from the action of chlor- | 


promazine and secondarily from the syn- 
ergistic effects of. both drugs. It is para- 


doxical that chlorpromazine can induce 


slow wave activity and diethazine abolishes 
these wave forms. Yet both together induce 
or increase existing delta activity. This 
would be similar to their clinical action. 
Chlorpromazine alone produces extrapy- 
ramidal reactions in about 7 per cent of 
patients (2). Diethazine is an anti-Parkin- 


son agent. Yet the combination induced a — 


moderate to severe extrapyramidal reaction 
in most patients treated. 

There is no apparent explanation for the 
conversion of four abnormal records before 


treatment to normal tracings after treat- - 


ment (Table 1). The smallness of the 
sample likewise did not allow for correla- 


tion of the clinical condition with electro- © 


encephalographic changes. 
The review of serial records suggests that 
any single record which is markedly dis- 


organized, with few slow waves, or dom-— 


inated by irregular low voltage fast wave 
activity should be repeated one or several 
times. Such records are probably abnormal. 
While the question of specificity of electro- 
encephalographic patterns for the various 
psychiatric groups is difficult to establish, 
this work would seem to indicate that a 
basic electrophysiologic instability may ex- 
ist in the depressed patient. © 


SUMMARY AND CONCLUSIONS 


1. Six female and four male patients with 


psychotic depressions were treated with 
chlorpromazine and diethazine. Serial elec-: 
troencephalograms were done. 

Five records were normal and five 
abnormal before treatment. Eight were 
abnormal during treatment. Only one re- 
mained abnormal after treatment. 

3. These drugs probably act -via_ sub- 
cortical centers, possibly diencephalic. 


4. It is postulated that a cerebral elec- 
trophysiologic instability may exist in psy- 
chotic | | 


Miss Dorothy Kauff- 
man, R.N., gave much assistance during 
this study. Chlorpromazine and diethazine 
(SKF 1026A) were supplied: through the 
courtesy of Mr. William E. Kirsch, Re-— 
search Associate, Smith, Kline & French 
Laboratories, Philadelphia. 
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BrieF COMMUNICATION 


PULMONARY 
AN UNUSUAL COMPLICATION ASSOCIATED WITH 
TRANQUILIZER THERAPY es 


M. H. MRCP. 
The respiratory complications of tra vealed inereasing patchy “basal consolida- 


quilizing medication are not common, al- 
though Wardell (6) and Feldman (2) have 
reported deaths suggestive of a diminution 
in air passageway defenses. Laryngeal and 
peripheral edema have been reported. The 


following case is of interest as an unusual ’ 


respiratory complication of chlorpromazine 
and because of its possible significance in 
the etiology of pulmonary edema. - 


ASE REPORT 


A es hite male was admitted 
to Danvers State Hospital in May of 1939 
and dis- 
turbed behavior. A diagnosis of paranoid 
schizophrenia was made. Admission exam- 
ination and subsequent annual physical ex- 
aminations revealed no significant physical 
abnormalities. Treatment with Thorazine 
was begun in December of 1956, with dos- 
age increasing to 200 mg. q.i.d. by April, 
1957. The annual physical examination in 
March of 1957 revealed ‘no abnormal car- 
diac or pulmonary findings. 

On| the third of May the patient began 
to experience great respiratory difficulty. 
came cyanotic and began coughing 


up large quantities of frothy mucoid spu-. 


tum. Examination revealed diffuse moist 
bubbling rales. At this time. the patient 


spoke of two or three similar unreported — 


attacks, of a minor nature, during the pre- 
vious week. Under treatment he first im- 


proved but then became febrile and his 


condition deteriorated. Chest x-rays re- 


of Living, Hartford, Conn. 


tion; EKG. was normal. The patient died 
on the tenth of May; post-mortem findings 
revealed bronchopneumonia; the heart ‘was 
normal. | 


DISCUSSION 

The diagnosis of pulmonary edema was 
made on the basis of large quantities of 
frothy mucoid' sputum and diffuse moist 
bubbling rales. It is relatively rare to find 
pulmonary edema in the absence of cardiac 
pathology. It is felt that the most likely 
explanation for this edema was a disturb- 
ance in the pulmonary capillaries brought 


about by impairment of the nervous vaso- 
‘motor control operating either centrally or 


peripherally and induced by the parasym- 
patholytie and adrenolytic properties of the 
chlorpromazine. This would lend support 
to the neurogenic theory of pulmonary 
edema based on the experiments of Farber 
(1), Luisada (4), and Jarisch (3). This 
neurogenic theory is the most likely expla- 


nation for cases of pulmonary edema occur- 


ring after brain lesions or in insulin shock 


‘treatment (Schlesinger (5)). It is also in- 


teresting that acetone was found in this 


-patient’s urine and has been reported also 


in brain lesions. 


SUMMARY 


1. A case of pulmonary edema on chlor- 
promazine is reported. 

2. It is suggested that the etiology could 
be a disturbance in the vasomotor control 
of the pulmonary capillaries. © 
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A HYPNOANALYTIC NOTE ON THs HEART AS A PHALLIC SYMBOL | 


} 


JEROME M. SCHNECK, M.D; 


It has long been known that many ae 


of the body may be invested with phallic 


- significance. The heart as a phallic symbol 


was recently depicted so precisely and spe- 


cifically that it merits addition to a well 


documented Niterature on cardiac neuroses 
G2). T nner in which the identi- 
fication was. ast rtained during a hypno- 
analysis is of therapeutic interest. 

The patient, thirty-three years old, was 
an overt, active homosexual, anxious and 
depressed, seeking help in connection with 
sensitivity and insecurity in interpersonal 


relations. He had had a nocturnal dream 


which he was retrieving soon afterwards 
during a hypnoanalytic session. Prior to 
dreaming he had been discussing with ac- 


quaintances the stimulating effect of a 


vibratory apparatus for scalp massage. 
Sexual excitation was the. point of interest. 
As he recaptured hypnotically the frighten- 
ing and previously , unrecalled dream, the 
vibrator was being used: on him. At first 
his close friend was manipulating it. Then 
the friend changed into his mother. She 
applied the vibrator to his chest. He re- 
lived the dream intensely with its sensori- 
motor accompaniments as he writhed un- 
comfortably, groaned, and complained of 
pain. He immediately associated penis with 
heart. He based this on his conception of a 
heart’s anatomical appearance as he re- 
called it from childhood when fowl were 
eviscerated by his mother during house- 
hold chores. 

The patient had previously mentioned 
the frequently encountered childhood recol- 
lections of threats by mother to have his 
penis cut off if he continued to manipulate 


* Clinical Assithant Professor of Psychiatry, 
State University of New York Com« of Medi- 
cine at New Yor City. | pe 
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it. The discomfort in his dream relating 
to the symbolic representation af this threat 
was quite consistent with his severe and 
consciously experienced castration anxiety. 
In childhood the castrating mother was to 
call on the family doctor for this purpose. 
The friend in the dream who was his 
neighbor in fact, assumed this role in es- 


sence during their every day relationship. . 


Soon after the dream interview the pa- 
tient expressed fear that his homosexuality 
would be stripped from him as a result of 


the analytic process. 
His inner turmoil was further illustrated 


by many dreams of animals eviscerated and 
mutilated, of physical damage to himself, 
and of women mutilated by him. His hos- 
tility toward women was admittedly great. 
He had also become keenly aware of his 
deep feelings of self-depreciation and crip- 
pling masochism. Other aspects of his per- 
sonality will not be elaborated because 
they occur frequently in this typeof pa- 
tient and are well known. 

The patient had always been concerned 
about his heart and had always worried 
that it might be organically damaged. He 
was acutely aware of sensations in his 


chest which he tended to ascribe to cardiac 


malfunctioning. He had supplied this infor- 
mation prior to his dream but did not stress 
or allude to it often. Following revivifica- 
tion of the dream he made no reference 
to it for several weeks. When mentioned 
again as a tangential issue he said he ex- 
perienced no longer the previously described 
concern about his heart. Although anxiety 
of this kind might not ordinarily be ex- 
pected to disappear so rapidly, it is not so 
surprising in this case because of the large 
reservoir of castration fear that was po- 
tentially and readily capable of being 
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